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PREFACE. 



The following flieets are a tranf- 
lation of part of Monfieur de St. Pierre's 
Etudes de la Nature, and are prefented to 
the public, whije the Navy is affembled, 
in hopes their fubjed: may produce dif- 
cuflion. 

The tranflation was intended for the 
prefs ih the fall of 1793, but was un- 
avoidably poftponed from time to time — 
the tranflator indeed expeded, much earlier 
than this, to have communicated with 

Monfieur 



:5^•r:^: 



?^-. • 




leur de St, Pierre, and to have rc- 

d a more detailed explanation on 

^•x)f his Theory, and his further 

-views on a fubje(^ fo clofely conneded 

with the purfuits and the pleafures of 

mankind. 

A tranflator on Natural Hiftory cannot 
be too faithful and corred:, in giving the 
precife fentiments of his author; — to en- 
fure fo material a point, the tranllation of 
this extrad will be found as literal as 
the idiom of the language will admit. 

Mr. Sulivan, in his Vjew of Nature, 
has quoted fome detached parts of the 
Etudes de la Nature, on polar fufions ;— 
upon fuch fubjeds, it is but juftice to the 
•' benevolent and fcientific St. Pierre,** to 
give all he has given, and with that view, 
the prefent publication is recommended a§ 




a fupplement to Mr- Sulivan's intcref 
and extenfive work. 



1 

hat 4 



It will perhaps be obje<5led, that 
pages on the fubjed: of the Slave Trade, 
are not immediately conn*fted with the^ 
objedl of the tranflation, — but, the fenti- 
ments contained in thofe pages, are part 
of Monfieur de St. Pierre's able and moral 
works ; and having read them with in- 
finite gratification, the tranflator does not 
feel himfelf difpofed to withdraw them 
from their original fituation, at the mo- 
ment in which the fubjed itfelf is under 
national confideration. 



Bath, Fcbmaryy 
1795- 



THEORY OF TIDES. 

PART I. 



ETUDES DE LA NATURE, 

Volume I. Page 159. 



I REDUCE all currents of the fea to 
two general currents. Both have their origin 
at the poles, and, in my opinion, are produced 
by the alternate fufion of their ice. 

The poles appear to me the fources of the 
fea, as mountains of ice are the fources of prin- 
cipal rivers. I think the ice and fnow of our 
pole annually renews the waters of the ocean, 
comprized between our continent and that of 
America, whofe projefting and indented parts 
correfpond like the fhores of a river. It is 
immediately feen in a map of the world, that 
the bafon of the Atlantic ocean narrows to- 
wards the north, and widens towards the 
fouth ; and that the projefting parts of Africa 
correfpond with the indented parts of America, 
which forms the gulph of Mexico 3 the pro- 

B jewing 
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jelling part of South America cofrefponds with 
the gulph of Guinea, fo that in the figure of 
the ocean we difcover the proportions, the 
windings, the fource, and the mouth of a 
canal. Let us now obferve that the fnow and 
ice, in our hemifphere, during the month 
of January, forms a cupola, whofe arc is 
more than 2000 leagues in extent upon the 
two continents, with a thickiiefs of fome lines 
in Spain, fome inches in France, fome feet in 
Germany, fome fathoms in Ruflia, and fome 
hundreds of feet north of the 60th degree ; 
fuch are thofe feen by Ellis,* and other na- 
vigators, even in the midft of fummer, and 
which they computed at 1 800 feet above the 
level of the fea ; and by following the pro- 
portions of increafe with us, it is probable their 
elevation continues to fwell towards the pole, 
which there muft give them a depth which is 
not to be limited. From this fimple ftate- 
ment it is plain how enormous a quantity of 
water is congealed by winter in our hemi- 
fphere, and that above the level of the ocean ; 
fo confiderable is it, that I think myfelf founded 
in attributing to its periodic fufion the general 
motion of our fea, and that of our tides. The 

fame 

♦ Voyage to Hudfon's Bay. 
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fame reafoning may be applied to the fufion 
of the ice at the fouth pole, which is there 
in ftill greater quantities. 

As yet no confequences relative to the mo- 
tion of the fea, have been deduced from two 
fuch mafles of ice at the poles ; yet they muft 
caufe either a very fenfible augmentation to 
our waters, when they join them by the aftion 
of the fun, which in part melts them every year, 
or a great diminution when they retire, by the 
evaporations which fix them in ice at the poles, 
where the fun leaves them. I fhall hazard a 
few opinions, which I may venture to fay are 
at leaft truly interefting. I am about to de- 
duce, from the mere fufion of the ice at the 
poles, the genera] motion of the fea, which has 
hitherto been fuppofed to depend on gravity, 
or the attraction of the fun and moon upon 
the equator. 

It will not be denied as a firil principle, that 
tides and currents near the polar circle, flow 
in direfitions from the pole. 

Fred. Mjirtens, who, in his voyage to Spitf- 

bergen, in 1671, pufhed as far as 81 deg. of 

north latitude, fays pofitively, that the cur- 
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rents among the ice fet to the fouthward. 
He adds, that he can fay nothing about the 
ebb and flow of the tides; let this be noticed. 

Henry Ellis obferved with aftonifliment, in 
his voyage to Hudfon's Bay, in 1746, and 
1747, that the tides came from the north, 
and that their rapidity increafed inflead of 
diminiflied, as he ran to the northward. He 
aflerts that thefc efFefts, fo contrary to thofe 
upon our coafts, where they come from the 
fouthward, prove that the tides of thofe feas 
neither ftream from the Line, nor the Atlantic 
ocean. He attributes them to a fuppofed com- 
munication between Hudfon's Bay and the 
South Sea, which with infinite ardor he was 
endeavouring to difcover, and which was the 
objeft of his voyage. But at this day we are 
perfe£tly well informed that.no fuch paflage 
exifts; the unfuccefsftil attempts of Capt. Cook, 
undertaken at a very recent period, to difcover 
one in the South feas, to the northward of Ca- 
lifornia, place that beyond all doubt. Capt. 
Cook purfued the direftions given long fince 
by the renowned mariner Dampier, whofe 
knowledge and infight very materially aflifted 
him in his difcoveries. 

Ellis 
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Ellis further obferves, that the fet of thefe 
North American tides were fo rapid in Wa- 
ger's Straights, in lat. 65® 37' N. that he ran 
from eight to ten leagues per hour. He com- 
pares it to the gates of a mill. He obferved 
that the furface of the water was frefh, which 
puzzled him extremely, and very confiderabjy 
weakened his hopes of difcovering a paffage by 
that bay to the South feas. Still he conceived 
it to exift, as men pre-occupied with their own 
opinions are apt to refift felf-evident propo- 
rtions. 

John Hughes, of Linfchoten, the Dutch dit 
coverer,* had made nearly the fame obfervations 
upon the courfe of the northern tides in Europe, 
when in Waigats Straights, in lat. 70® 20' N. 
In the two voyages this obferver made there 
in 1594, 1595, to difcover a paffage to China 
by the north of Europe, he repeats thefe ob- 
fervations, " We obferved again, on the fet 
" of the tides, what we had before noticed 
" with great exaftnefs, that they came fron^ 
^' the eaft." He alfo obferved that the watery 
were brackiih, or half fait, and attributes it to 
the melting of a prodigious mafs of floating 

ice, 

f Firft and Second Voyages to Waigats, Vol, IV. p. 204. 



( 6 ) 

ice, which blocked the paffage into the ftraights 
of Waigats, fince ice formed from the fea is frefh. 
But Linfchoten does not deduce any thing fur- 
ther than Ellis, from thefe tides of half frelh 
water, which are poured from the north, and, 
like the Englifli navigator, full of his own pro- 
jeft, attributes them to a fea to the eaftward 
beyond Waigats, by which he intended failing 
to China. 

His fellow-traveller, the unfortimate William 
Barents,* who performed the fame voyages in 
the fame fleet, but in another ftiip, and who 
ended his days on the northern coaft of Nova 
Zembla, where he had wintered, difcovered tp 
the north and fouth of that ifland a continued 
current of ice, fetting from the eaft, of fuch 
rapidity, that he, with Ellis, compares it to a 
fluice. Thefe were iflands of ice, which were 
meafured as deep as thirty-fix fathom under 
water, and fixteen above it. This was in the 
ftraights of Waigats, in July and Auguft. He 
there met fome Ruflian fifhermen of Petzora, 
navigating feas covered with floating iflands of 
ice, in the bark of a tree flicked together. 
Thefe poor fellows offered the Dutch fom^ 

fat 

♦ Second and Third Voyages of the Dutch, Vol^ I, 
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fat geefe, with ftrong marks of kindnefsj for 
mifery is moft apt to unite mankind, when they 
meet in remote climates. They taught him 
alfo that the fame ftraights of Waigats would 
be wholly clofed towards the end of 0£tober, 
and that there was a method of going to Tar- 
tary, upon the ice, over the fea called Marmora. 

It is clear that all the efFe£ls I now relate, 
can only proceed from the melting of ice fur- 
rounding the poles. I fhall notice, that this 
ice, which ftreams with fuch rapidity from the 
north of America, and of Europe, during the 
months of July and Auguft, contributes in 
giving us our high tides in the equinox of Sep- 
tember, and that their fufion ceafes in the 
month of Oftober, as thofe of Waigats do ; 
which is juft the time our tides begin to take 
off. 

It may be afked, if the tides come from the 
north of America, and of Europe, why do 
they, on our coaft, and on that of America, 
come from the fouth ? 

I fliould have done enough, if I only proved 
that the tides do not proceed from the pref- 
fure or attraction of the fun or moon upon the 

equator. 
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equator. I (hould have fhewn the incorrefhiefs 
of our fyftem, which attributes them to thofe 
caufes ; but I fhall replace what I have deftroyed 
by further remarks, and hope to prove that 
there is not any tide, on any coaft, but owes 
its exiftence to the fufion of the ice at the 
poles. 

An obfervation of Dampier's * immediately 
becomes the bafis of my reafoning. From 
many experiments which he quotes, he has 
eftabliflied this axiom, " That currents are 
" felt only in the open fea, and tides only upon 
" coafts.** This I confider as data. The polar 
ftreams, which are the tides of the north and 
eaft to thofe who are neighbours of the poles, 
or in bays communicating with it, take their 
general courfe down the middle of the Atlan- 
tic ocean, gravitating towards the Line, by 
the diminution of waters, which the fun is con- 
tinually evaporating, and by their return pro- 
duce two contrary currents, or collateral eddies, 
fimilar to thofe on the fides of a river. 

I do not fpeculatively fuppofe the exiftence 
of thefe counter currents or tides, which is 

very 

♦ Treatife on Winds and Tides. 
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very much the habit of thcorifts, who create 
new caufes, with the fame eafe that nature pre* 
fents new effeflts. Thefe eddies are hydraulic 
rea£lions, which are eftabliflied by common 
obfervatkm. Attend to the ftream of a rivulet^ 
you will frequently obferve ftraw floating 
along the edges and returning to the fource, 
and when they have returned to the place 
where the eddy croffes the general fet of the 
water, you will obferve them affefted by op- 
pofite inclinations^ turning and twifting for 
fome time, till they are again finally drawn 
into the general ftream. Thefe eddies are ftill 
more powerful, when the rivulet empties it- 
fetf into a bafon, ftom which there is no out* 
tet, for the reaftion iar then fo confiderable in 
the whole circumference of the circle, that the 
eddies bring every thing back to the very 
fource of the ftream. 

Thefe eddies arfe fo ftrcmg oft the borders of 
rivers, that boats take advantage of them to 
navigate againft the ftream. They are ftill 
more powerful on the border* of lakes'. Father 
Charlevoix,* who has given very judicious ob- 
lervations on Cailada^ hys, ^at whc3» he em- 
C b»!led 

• Hiftory of New France, 



( 10 ) 

barked upon Lake Michigan, he made eight 
leagues a day, by the help of thefe eddies, 
though he had the wind againft him. He fup- 
pofes, with much reafon^ that the rivers run- 
ning through this lake produce in the middle a 
regular ftream; for he exprefsly fays, " The 
*' great ftreams are only felt in the middle, 
" creating on the fhores eddies or counter 
" currents, which are made ufe of when work- 
" ing clofe in Ihore, which thofe who navigate 
" in bark canoes are under the neceflity of 
" doing." 

Dampier is replete with obfervations on 
thefe counter currents of the fea, which are 
very common, particularly among tropical 
iflands. He frequently mentions the extraor- 
dinary effeO: produced by the (hock of eddies 
meeting regular tides ; but as he did not con- 
fider the tides themfelves as eddies of the gene- 
ral current of the Atlantic, or, I believe, even 
fufpefted the exiftence of that general (Current, 
though he has written at large upon the two 
fets or monfoons of the Indian fea, I (hall no- 
tice ibme fafts which eftablifh the greateft 
conformity with thofe which Dampier obferved 
in the Indian and South feas. ITiefe fadts will 
prove, and I think moll evidently fo, the ex- 
iftence 
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iftence of thefe polar fufions, for wherever on 
their paffage fouth they meet their own eddies, 
which are returning north, they produce by 
their fliock the moft rapid tides, and take 
the moft oppofite direftions. Let us only con- 
fider them in the north of Europe, where they 
begin to leave the coaft, and pafs into the open 
fea. Pontoppidan fays, in his Hiftory of Nor- 
way, that there is beyond Bergen a place 
called Maleftrom, much dreaded by mariners, 
where the fea forms a prodigious vortex of 
many miles in diameter, and by which many 
veffels have been fwallowed up. James Beverel 
pofitively afferts,* that in the Orkneys there 
are two oppoiite tides, the one coming from the 
N. W. the other from the S. E. ; that they 
throw their waters to a very confiderable height, 
as if endeavouring to deftroy the ifthmus which 
feparates them. The Orkneys are fituated a 
little fouth of the latitude of Bergen, and in the 
continued projedUon of the north coaft of 
Norway^ that is, at the point of union of the 
polar fufions, and their eddies. 

Other iflands are fimilarly gircumftanced. 
The gulph ftream, which fets fo rapidly to the 

C 2 norths 
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northward, between tiie continent of America 
and the Leeward iflands, meets the general 
ciurent of that fea, and produces tides the 
moil irregular, and iimilar to thofe in the Ork- 
neys. 

Thefe eddies of the Atlantic ocesm caufe the 
European and American tides, which run north 
upon our coafts, while its general ftream is to 
the fouthward, at lead: during die fummer. 
I could relate a thouland other obfervations 
on the exiftence of thefe eddies, but a fingle 
one, more general than any I have named, 
will be fufiicitfnt, both from its importance and 
authenticity ; it was the firft, and is perhaps the 
lail made in Europe — I mean the obfervatioii 
of Chriilopher Columbus, on his departiure for 
the difcovery of the new world. He failed 
from the Canary iflands towards the beginning 
of September, and fleered weft. When two 
pr three himdred leagues from the land, he 
found that he got to the fouthward, which ex- 
tremely alarmed his crew, who thought the 
ocean was running that way to a precipice* 
However, as he neared the Weft Indies, he 
obferved the tides going north again. His 
journal may be feen in Herrera- 

My 
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My opinion is, that the general flxeam which 
flows from our pole during the fummer, with 
(o much rapidity^ and with fo much violence 
at its iburce, as experienced by Ellis and Linf-^ 
choten, traverfes the equino£lial line, not being 
in the leaft impeded there by the fuiion of the 
fouth pole, whkh in that feafon i3 accumulating 
jice. For the (^me reafon I conceive that it 
runs beyond the Cape of Good Hope, whence 
it takes a<lire3ipn for the torrid 2one> ^ing 
<irawn there by ti>e lofs of water, daily ex- 
baled by the fun^ and being direded to the 
^aft by the form pf Africa and Afia, it deter- 
mines the fet of thf Indian ocean, contrary 
to ks natural ftream. In ihort, I reckon it the 
firft caufe of the eaftern monfoon, which arr 
rives in the Indian feas in April, and ceafes in 
September. 

I alfo imagine that the general ftream, 
which, during our winter, leaves the fouth 
pole, then heated by the fun, reftores the In- 
dian fea to its natural weftward direSipn, which 
is alfo inclined that way from the general ten- 
dency of the winds from the eaftward, which 
prevail in the torrid zone when nothing de- 
ranges their courfe. I further fuppofe this 
foutheni ftream penetrates into our Atlantic 

ocean. 
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ocean, and is diredted in its progrefs towards 
the north by the pofition of America, caufing 
many other changes in our tides. And Froger* 
obferves, that at the Braziis " the currents 
" follow the fun — they go north with him, and 
*' with him fouth." Thofe who have experi- 
enced the fufions of the fouth pole, beyond 
Cape Horn, have found, during the fummer of 
the fouth pole, the tides run to the northward, 
as obferved by Schouten, who difcovered the 
ftraights LeMaire, in January 1661 ; but, on 
the contrary, thofe who remained there during 
"the winter perceived that the tides fet to the 
fouthward, but came from the north, which 
was remarked by Frafer in the month of May 
of the year 1712. 

It appears to me, that by the polar fufions, 
the principal phenomena of our tides may be 
explained. It is clearly feen, why thofe of the 
evening are, in fummer, ftronger than thofe of 
the morning, becaufe the fun afts with more 
efFe£t in the day than in the night upon the ice 
at our pole, and under our meridian. This 
effeft is fimilar to that of intermittent fountains, 
which flow from mountains covered with ice, 
and give more abundantly in the evening than 

in 
* Voyage to the South Se^s. 
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in the morning. It is clear why our morning 
tides, during the winter, are fuller than thofe 
of the evening, and why the fucceflion of our 
tides changes every fix months, according to 
Bouguer's obfervations,* who confiders the fa£t 
as aftonifhing, without affigning any reafon 5 for 
the fun being then on the fouth pole, the 
efFe£ls of the tides muft necefTarily be oppofite, 
the caufes which produced them being re- 
verfed. 

But I have fome harmonies between the fea 
and the poles, ftill more extenfive and extraor- 
dinary. During the folftice we have the loweft 
tides in the year; it is alfo the time at which 
there is the greateft accumulation of ice at the 
two poles, and confequently the leaft water in 
the fea ; and for this reafon, the winter folftice 
is, with refpeft to us, the coldeft feafon of the 
year, and there is then at our pole, and on our 
hemifphere, the greateft poflible volume of ice* 
It will be faid, it is the fummer folftice for the 
other pole ; but there is then little ice melted 
at that pole, becaufe the effe£t of the greateft 
heat is only felt, as with us, when the gjobe 
has an acquired heat, which only takes place 
during the fix weeks fucceeding the fummer 

folftice, 
♦ Traite dc Navigation, page 153, 
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fdftice, giving ns in ou? fummer the hotteft 
o? dog-days. 

On the other hand^ it is during the equinoxes 
that we get the higheft tides; and this is pre- 
cisely the time in which there is leaft ice on 
both poles, and confequeiitly the greatefl 
quantity of water in the fen. 

In the September equinox, the greateft part 
of the ice at our pole, which has borne all the 
heat of fomm^r, is melted, acid that at the 
fouth pole begins to melt. 

It is further to be obferved, thatt the tides of 
the Mjtrch equinox are greater than thofe of 
September, beeaufe it is the clofe of the fummer 
at the fouth pole, which has infinitely more ice 
than ours, and coi^queuitly yields to die oceaa 
a greater fuppfy of water ; it has more ice„ be- 
eaufe the fuft is j&x days loxager in our hemt 
fpbere, ' than in the IbuthenK If I am called 
upcffi ta account for the fim's not giving an 
equal portion of tiftie and heat to each heuu?- 
fphere, 1 (hall transfer the tafk to the learned j 
but I fhould coDJe6h»e it the will of Divine 
Goodnefs, which thought fit to make a parti- 
tion fovourable to that portion of the world 

which 
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which containjs the greateft quantity of land, 
and the greateft number of inhabitants. 

I ftiall fay nothing on the intermitting of 
thefe polar fufions, which give on our coafts 
two floods and two ebbs, in about the fame 
time that the fun, making the round of the 
world in our hemifphere, alternately heats two 
continents, and two feas, that is, in twenty- 
four hours, during which time its influence is 
twice in aftion, and twice fufpended. I fhall 
not enter into their daily later return, by about 
three quarters of an hour, which feems deter- 
mined by the different diameters of the polar 
cupola of ice, whofe margin, melted by the 
fun, is every day diminiflied and removed fur- 
ther from us, and whofe fufions muft confe- 
quently require more time to reach the Line, 
and to return from it to us. Nor fhall I do 
more than fuggeft the affinity which thefe pe- 
riods of the poles bear with the phafes of the 
moon, particularly when full, for her rays have 
an evaporating warmth, proved by late obfer- 
vations at Rome and Paris. I fliould be obliged 
to relate a fuite of fa£ts and authorities, which 
would lead me too far. 

D Ifliall 
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1 (hall ftill lefs engage to reafon oft the tides 
of the fouth polfe, which, during their fummer, 
ftream immediately from the fouth and fouth- 
eaft, with a heavy boar, as eftablifhed by the 
Dutchman, Abel Tafman, in January and Fe- 
bruary 1692'; nor fliall I enlarge on their irre- 
gularity on the (hores of that hemifphere, fuch 
as in New Holland, where, 'in the motith of 
January, 1688, -Dampier, to his utter aftonifh- 
ment, found, that the higheft tide (which came 
from the E.|N.) only reached him the third 
day after full moon, arid his crew believed 
that their fliip, which was laid on (hore to re- 
pair, would remain fo, from the impoflibility of 
floating hdr * I (hall fay nothing on thofe in 
New Guinea, where, towards the end of 
April, the fame navigat<)r met many different 
tides in the fame night, Which tame from the 
weft, in rapids ; — ^nor of the little rife of the 
tides on the coaft of Brazil — in the greslteft p^rt 
of the South fea— in the Eaft Indies, whefe they 
only flow from five to fev^ri feet, while Ellis 
•has found them of twenty-five fe)^t at the moiith 
of Hudfdn-s Bay, and Sir Johri Narbr6ugh of 
twenty feet at the entrahce of the ftriights of 
Magellan — of their courfe towards tbfe equator 

* Dampier's VoyBge— .Trcatifc pn Winds and Tides, 

pag« 37B, 379- 

m 
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in the South fea — of their retarded and accele- 
rated motions upon its coails — of their fet fome- 
times to the eaft, fometimes %o the weft, 
gu:cofdmg to the monfoons-^nor^ in Ihort, of 
their growtb, wljiich ihcreafes as they near the 
pole, and' dimitikhes as they depart from it, 
even between the tropics ; proofs, in my opi- 
nion, that their fources are not under the Line, 
and that their motions do not depend upon 
attraftion, or the preffure of the fun and moon 
upon that part of the ocean, for thefe powers 
would certainly aO: there with the greateft 
energy, and at intervals as regular as the pe- 
riods of thefe bodies. To me they feem to 
depend wholly on the accumulated heat of thefe 
planets over the poles of the world, whofe irre- 
gular fiifions, not being reftrained in the 
fouthern hemifphere, as they are in the northern, 
by the canal between the two hemifpheres, 
produce, on the coafts of the Indian and Eaft 
feas, uncertain and irregular expanfions. 

It is then fufBcient to admit the alternate 
fufions of the polar ice, which cannot be fubjeft 
of doubt, to explain, with the greateft facility, 
all the phenomena of currents and tides. Thefe 
phenomena prefent, in the journals of the ableft 
voyagers, perpetual obfcurity, and innumerable 
D 2 contra- 
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contradiftions, whenever they attempt to ac- 
count for thefe efFefts by the continual preffure 
of the moon and the fun on the equator, with- 
out noticing the following circumftances ; — ^firft, 
the alternate currents of the poles, which fet 
towards the equator ; — ^fecondly, their eddies, 
which, in returning to the poles, occafion the 
tides ; — ^thirdly, the changes which the winter 
and fummer occafion in thefe two motions. 

It has indeed been imagined, and that lately, 
that the fea was divefted of ice at the poles, 
from this ftrange idea, that the fea only froze 
upon the borders of the land; but this hypothefis 
was made by men in their clofets, in oppofition 
to the experience of the firft navigators. The 
efforts of Capt. Cook towards the fouth pole, 
have removed this error. That enterprizing 
mariner was never able, during the month of 
February, the fouthem dog-days, to approach 
nearer that pole, where there is no land, than 
the 70th degree, that is, than 500 leagues, 
though during the fummer he circumnavigated 
the whole of the cupola. This diftance is not 
more than half the amplitude of the cupola, 
and this he only reached through an inlet, in 
one part of its circumference, for it was every 
where elfe much more extended. 

I apprc^ 
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I apprehend thefe inlets or bays are formed 
in the ice, by the influence of the neareft 
land, where nature has arranged fandy zones, 
which accelerate the fufion of the polar ice at 
the proper feafon. Such, to mention one, for 
I fhall not at this time open my fpeculations on 
the plans of that admirable architefture, fuch 
the long layers of fand which interfeft South 
America, near the ftraights of Magellan, and 
thofe of Tartary, which begin in Africa at the 
Zara, or Defert, and end in the north of Afia. 
The winds in fummer convey the ignited par- 
ticles, of which thofe zones abound, towards 
the poles, where they quicken the powers of 
the fun afting upon the ice. It is eafy to un- 
derfland, without experience, that the fands 
increafe the heat of the fun by the aftion of 
their reflefting and brilliant particles, and that 
they preferve their heat for a long time in their 
openings ; at leaft it is certain, that the greateft 
inlets in the ice at the poles are conftantly 
found in the traft of the warm winds, and fub- 
jeO: to the influence of thefe fandy regions; 
this I could eafily prove, if the fafl: were doubt- 
ed. We can trace the progrefs of it without 
leaving our continent, or even our gardens. In 
Ruflia, the firft appearance of thaw, in its rivers 

and 
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" as if the earth was eliptical, having a lefs 
" diameter under the equator, and a longer one 
" from pole to pole.*' 

The half-melted iflands of ice, which annu- 
ally quit the circumference of the cupola, and 
which are met at great diftances from the pole, 
floating at fea in the 55 th degree of latitude, are 
fo lofty, that Ellis, Martens, Cook, and other 
as accurate explorers to the north and fouth, 
reprefent them at leaft as lofty as fhips under 
fail. Ellis himfelf, without hefitation, gives 
them from fifteen to eighteen hundred feet of 
elevation. They agree in relating that the ice 
reflefts light fo ftrongly, as to fhew itfelf before 
it is on the horizon. 

I fhall remark here, that our northern lights 
may very probably be owing to this refleftion 
of the polar ice, whofe altitude may, after fur- 
ther experience, be determined by the extent 
to which thefe lights are perceivable. 

Denis, governor of Canada, fpeaking of the 
ice, which every fummer paffes from the north 
to the banks of Newfoundland, fays, thofe 
iflands are higher than the tops of Notre 
Dame^ and that they are feen, and their cold 

is 
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is felt at the diftance of fifteen and eighteen 
leagues; He adds, they are fometimes in fuch 
numbers, being all brought by the fame wind, 
that veffels on the cod fifliery have fallen in with 
them, extending 150 leagues ; and that others 
have coafted them from twenty-four to forty- 
eight hours, with a frefli wind, and carrying a 
prefs of fail, without getting to their extremity. 
In this manner veffels run down their whole 
extent to find an opening to pufh through. If 
they find one, they pafs thefe ftraights, other- 
wife they muft run on to the end. This ice 
does not melt till it meets the warm waters of 
the fouth, or till the winds drive them to the 
coaft. Some have grounded in twenty-five and 
thirty fathoms. Judge hence of their altitude, 
without reference to what is feen above the 
level of the ocean. Some fifhermen have af- 
fured me they faw one ground on the banks in 
forty-five fathoms, which was full ten leagues in 
circumference. It muft have been extremely 
high.* 

♦ Monficur dc St. Pierre might have afferted thefe 
bodies of ice to be much more conilderable than he here 
ftates them. They have reached Barbadocs. I am col- 
liding fa6ls on this fubje^. 

Translator's Note. 

E We 
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W« mi& neti^ tint tint Ut H fft*ri Ihift 
Ikatf mehed ^te k rcichoi die banks ; fet 
<ti» iflafidd fdklcmi |^ futt^tr. The hiHk vf 
liinimer rikaies tiieifi hem the ni<>rdi» ad4 
tfaejr nttMe tfaeir way ibu«h, pftHly hy titcir 
<n^ thaiving;^ whieh fets thftra tovirirdk the Lm^, 
where the waten fireadx to r«pkce that w&tife 
tib6 fon there eriipnrttes. 

Th« ie§ df th^ p^li 0f UHlMll «8f A«rl|ft(9r» 
dflly fee i^ ftagta^ts antf ftniaifiS} ffiUfI it 
fhdi- eenter Hv^ tai eia&tidft pf dp^rtidilei e{» 
tfidr bafe : I isHiiiof Bbt cdmflfiet tUfe fWd he* 
Mirphetes is tWd MdttMai«§ itppfied fe eSeH 
Mher ^ the ftqti&tdi-; m pm^ M the fifdm 
ftiThmkil M lS\e^ mdtiiit&bft; aAd thvfeas U 
ihtrs ifltiih^ fitn» t^Ht fumn^. If> then, we 
Cemlpwk ^6 ff^pbrtim which the giants of 
0Witi!eHBh^ b^» t» fh«ir moOMaks, aikd t« 
ti^e r^^rs WHibh fl»W Ibtn thtnt» Wfe ihaU b« 
lUiftBfi^ r6 fimi fma id«l if that whieh the 
glaciers of the poles have with the earth dad 
the ocean. 

The Cordeliers of ]?eru> wfeich are but Aofe- 
hills, compared to the twe: henii^here«> saA 
whofe 'rivers art but ribands of water to the 
fea, have glaciers of ice from twenty to thirty 

leagues 
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U^ffgi^s midM, and hdet at Amr center mUii 
ffmrt^ affyom^ fimn twelvemo fift^m kiw 
4^ ^uMas ittfh* What then mA ht the 

ImbCis ia MF9«ber are 4w9 dacmiiwd iecigiies in 
iitmgttf'i i^jLT^oo doubt but dieir d^h at 
^ fOic^vii^M ||i¥e 4the ezs^ tj^e ibape of an 
4dfip£siACMitiid«c$pi4i6 <drthe mooo^ «6 ob* 
ibm4 l?r Tf^o Brah^ and Kapler. 

I deduce another inference from this con- 
$l^mtkm^ U i^ fidititudc ^ ^ polar ice is 
capi^ of /<dMttiging itfae ,fiiape of the work|» 
^ktkmm^t muftbeAiffipAatiljr^Qoiifideraisle ta 
lafttifiiiMilB nodoa^c^ tl^^ocHptic ; and th^» 
is a «»rjr^4|gttiar accord betswsea die motion bjr 
lahicfa the .aardi every y#ar alternately prefenti 
ita itfffo^Qks ^to the fun, ^aqd the negular ^ui* 
aualffuiiofiaof the pol^r ice. i therefore cQnfid^r 
tiie motion of the .eairth to be the effed: of 
«fae{e fufioncu Admitting with aflronomers the 
laws of attn^ion among the ftars, the earth 
muft certainly prefent its heayieft part to the fun 
isrhichattra^. That pa|t muft be one of the 
fN9l$swh^n fumharged with a cupola cff jce^ 
^f ttwo.^KHiiaiid leagues Inje^tent, and of w^ 
4tk^a^n iuperior to that of ^continents, iBut 
^ :^ .ice of the pole» ^«|iaie weight u)r 
^2 clines 
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clines it towards the fun, is melted by it, 
in its approach to a vertical pofition; and 
on the contrary, the ice of the oppofite pole 
is increafed, as it increafes in diftance from 
the fun; it neceffarily follows, that xme pole 
getting heavier, and the other getting lighter, 
the center of gravity will be conftantly chang- 
ing, and that from this reciprocal balance arifes 
that rotation of the earth in the ecliptic, which 
gives us the returns of fummer and winter. 

It would follow from this verfatile gravity, 
that our hemifphere, which has more earth in 
it than the fouthem, and which is therefore 
heavier, muft be longer prefented to the fun ; 
and this is exaftly the cafe, as we have five or 
fix days more fummer than winter. It alfo 
follows, that our pole cannot lofe its center of 
gravity till the oppofite pole is loaded with a 
weight of ice fuperior to that of ours, and of 
the ice on our continent. This like wife is the 
cafe, for the ice of the fouth pole. has more 
extent and altitude than that of our pole, fince 
navigators have only penetrated to the 70th 
degree of fouth latitude, while they navigate 
to the 82d degree of north latitude. If it 
fhould be afked, why nature has divided this 
globe into hemifpheres, one of which contains 

the 
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the greateft quantity of land, and the other of 
fea, I think we may conclude it fo ordered, 
that this annual motion of the globe might be 
conftantly kept up. It alfo feems evident that 
the fouth pole is placed direftly in the center 
of waters, without having any land near it, 
that it might load itfelf with a greater quan- 
4:ity of marine congealment ; and that this 
mafs accumulated round the pole might ba- 
lance the weight with which our hemilphere 
is poifed, 
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fecohd, its canal, formed by the projefting and 
indented parts of the two continents ; — and, 
third, its mouth, contained between Cape 
Horn and the Cape of Good Hope, by which 
the ocean, during the fummer, difcharges itfelf 
into the Indian feas. 

The oppofite coaft of thishemifphere, though 
yet but little known, would, like ours, exhibit 
a fluid canal, with the fame attendants, ice, 
fources, currents, and tides, produced, not by 
continents, but by the projeftion of iflands and 
ledges of rocks, which, during our winter, 
direft the fufions of the fouth pole into the In- 
dian feas. However interefling thefe projec- 
tions of the globe would be, it was not poffible 
for me to be at the expence of engraving them ; 
* for it had been necefTary to give each hemifphere ' 
in its fummer and winter ftate ; to follow the 
various currents of each feafon, and to give a 
bird's-eye view of the poles themfelves both in 
winter and in fummer; to defcribe the extent 
of the cupolas of ice which cover them, and 
trace the currents iffuing from them in the dif- 
ferent feafons. It had required at lead eight 
plates, upon a lafrger fcale than the prefent, to 
develope with precifion the harmonies of this 
part of nature. 

The 
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The mere difplay of the Atlantic hemiiphere, 
in January and in February, will fuffice to ex- 
plain what has been advanced with refpefl: to 
the ice of the poles, and their periodic fufions. 
We fhall in fucceffion review their fources, 
their ice, their canal, their currents, their tides, 
and even their mouths. 

The fources of the Atlantic ocean are in 
fummer at the North Pole, in the Baltic, Hud- 
fon's Bay, Bafin's Bay, Straights of Waigats, 
&c. &c. It may be feen on a globe in relief, 
that the fources which form the beginning of 
the Atlantic canal move about the pole, forming 
a fpiral, fomething like that of a ferpentine 
river, round the mountain from which it de- 
fcends, gathering in its way all the ftreams 
Jrom the north, and carrying their waters into 
the Atlantic ocean; — and hence I conclude, 
that there is proportionably much lefs polar 
fufion in the part of the fouthern ocean oppofite 
to it. We fhall find that the extremities of 
the two general currents of the poles are, by 
the procefs of nature, brought back into the 
original Atlantic current, after making the cir- 
cuit of the world. I mufl notice, that in oppo- 
fition to the fources^ I give the extremity of 
thefe currents the appellation of mouths. 

F Let 
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Let us tiow only cotifideir their fourcei. It 
is evident the water from thefe fourtei mdl 
ftream towards the Line, where they replace 
thofe daily evaporated by the fun, and that thejr 
alfo have ati elevation which faellitateis thefar 
motion. Not only the ice from which they 
melt is higher than the fea^ but the poles them- 
felves have an elevation, which is confiderable. 
I reft this ^ertiQttj itt the firft inftance, on the 
oblervations of Tycho Brahe and Kepler, who 
faw the fhadow of the earth oval at the polts, 
in central eclipfes of the moon ; and, fecOndly, 
on the authority of Gaffini, who gives fifty 
leagues more to the polar than equatorial dia- 
meter of the earth. In the next place, I have 
the eftabiifhed experiments of the Academy 
of Sciences for me^ w^hich have been laid 
afide fince the opiAioii of depreffed poles has 
prevailed. For ihftante, we know that as We 
afcend a mountain, mercury falls in the baro- 
meter. But mercury falls in the barometer m 
proportion as we go north. It falls in our cli- 
mate about one line, if raifed eleven fathoms. 
According to the hiftory of the Academy .of 
Sciences,* the weight of a line of mercury is 
equal at Paris to teh toifes f five feet, or fixty- 
five feet ; while, in Sweden, ten toifes,t ^>tt« 

foot, 
* 1712, page 4. + Fathoms 
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foot, fix inches, or fixty-oixe feet fix inches,* 
produces a fall of one line. Therefore the 
atmofphere of Sweden is lefs elevated than that 
of Paris, and eonfequ^iatly the furface of the 
country is higher. 

To this may be added the obfervations of 
Borthem navigators, who, as they have neared 
the pole, have found the fun to be gradually 
higher. This cannot be attributed to the mere 
refraftion of the atmofphcre. According to the 
academician Bouguer,f ^* Refraction to ap- 
^^ pearadiice raifes the objeft, and it is known 
-" by a great numbjer of experiments, that when 
^ they feem to us on the horizon, they^ are 
^^ a£hially 33 or 34? minutes below it. In 
^^ climates where the air is more denfe, the re- 
^* fractions mufl: be fomewhat jflronger, and all 
^^ things confidered, they a6tu41y are rather 
^^ ftronger in winter than in fummer. In com- 
^^ mon pra£Hce at fea, it is not neceffary tp take 
^^ notice of this fmall difference, and the table 
*^ given is fufficient." And in his table he 
gives 34 minutes as the greateft refraftion of 
the fun on the horizon, for all parts of the 
F 2 world. 

♦ French mcafure, as to 

t Traite de Navigation, b. 4. ch. 3. feft, 3, 
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world. But how fhould it happen that Ba- 
rents faw the fun upon the horizon at Nova 
Zembla on the 24th of January, in the 5^ 25' 
of Aquarius, while it ought to have been in the 
16® 27' to be vifible in latitude 63 N. where 
Barents then was ? The refraction of the fun 
upon the horizon was nearly 2® 30', that is, 
more than four times as much as Bouguer 
eftimated it, as he only gave it 34' for all 
climates. Indeed Barents was extremely fur- 
prized to fee the fun fifteen days fooner than 
he expefted, and he only afcertained its being 
the 24th of January, by obferving that very 
night the conjunftion of the moon and of Ju- 
piter, given for Venice in Jofeph Scala's Ephe- 
meris, for one A. M. of that night, and which 
took place at Nova Zembla at fix in the morn- 
ing, in Leo, which both gave him the longi- 
tude of his hut in Nova Zembla, and the 
certainty of its being the 24th of January. A 
refraftion of 2^ 30^ is certainly very great. 
I think half of it may be attributed to the 
very refrafting atmofphere of Nova Zembla, 
and the other half to the aftual elevation of 
the obferver, on the horizon of the pole. Thus 
Barents perceived from Nova Zembla, the 
fun at the equator, as a man difcovers it fooner 
from the top of the hill than from its foot. 

' Nature, 
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Nature, perhaps, to compenfate the poles for 
the long abfence of the fun, direfts the moon 
to the deferted half, and cryftallizes and re- 
duces the waters which cover it to brilliant 
fnows. She renders the atmofphere more re- 
frafting, that the prefence of the fun may be 
the longer continued, and the fooner reftored. 
We may alfo conclude that fhe has lengthened 
the poles themfelves, that they may, for a 
greater length of time, receive the folar influ- 
ence. 

It is true, celebrated academicians have 
laid it down as a firft principle, that the 
earth is flattened at the poles. I quote 
what Bouguer fays, who was himfelf em- 
ployed with others to meafure near the equa- 
tor a degree of the meridian, which they found 
confifted of 56748 toifes or fathoms.* " But," 
he obferves, " it is well worthy of notice, that 
" the terreftrial degrees in other latitudes ar^ 
*^ not found the fame, where fimilar experi- 
" ments have been made, and the difference 
^^ is too great to be attributed to the inevitable 
'' inaccuracies of obfervation. A degree under 
^^ the polar circle was found to contain 57421? 

^* toifes 

* French xneaiurei sis to 
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^^ toifes or fathoms. It therefore neceflarily 
•^ follows that the earth is not round, but is 
^^ higher at the equator than at the poles, 
** which agrees with other experiments, which 
*' it is necdlefs to mention here. The curve 
*^ of the globe upon a meridian is more fudden 
*^ near the equator, for the degrees ai'e lefs ; 
" on the contrary, the globe is flatter towards 
" the poles, the degrees there being greater."* 

I own the inferences I deduce from thefe 
obfervations are perfeftly the reverie. I con- 
clude that the globe is lengthened at the poles, 
becaufe the degrees of a meridian are there 
greater than thofe at the equator. This is my 
demonftration. If a degree of the meridian 
taken at the pole, were appiied to a degree of 
a meridian taken at the equator, the firft de- 
gree, which is 57422 toifes or fethoms, would 
exceed thefecond degree, which is 56748 toifes 
or fathoms, by 674 toifes or fathoms, depend- 
ing on the academical account. Then, if the 
whole arc of the polar circle, which is 47 de- 
grees, were applied to an arc of 47 degrees at 
the equator, a fuperior elevation would evi- 
dently appear in the firft, the degrees being 

larger 

• Bouguer Traite dc Navig, b. 2. chap. 14., art, 25^, 
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larger. The polar arc could not cdincide with 

the equatorial ate, though each on the fame 

meridian, eat^h of 47 degrees, and therefore 

tach with the fame length of chord. For the 

firft furpaffing the fecond hj 674 fathom in each 

degree, it is clear it would fwell above the cir- 

tumference of the globe, and no longer be 

part of the fecond circle ; and would form a 

flattened projeaion upon the globe. To render 

the thing ftill eafier, let us fuppofe the outline 

of the poles to be an arc of 47 degrees. If an 

arc be drawn within this outline, as is done 

in flattening the poles, it will be lefs than the 

outward arc, becaufe contained within it ; and 

the more it h flattened, the lefs the arc will 

become, becaufe it draws nearer and nearer 

*o the chord of the arc, that is, to a right line. 

Therefore the 47 degrees or divifions of this 

interior arc, will be feparately and colle6tive!y 

lefs than the 47 degrees of the outward arc. 

But as the degrees of the polar arc are, on the 

contrary, greater than thofe of the equatorial 

arc, it follows, that the proje£tion of the firft 

muft be greater than that of the fecond, and 

therefore that the projection forms a lengthened 

ellipfis. 

Let 
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Let X* be the unknown arc of a meridian ex- 
ceeding the arftic polar circle ABC, and let 
DEF be an arc of the fame meridian under the 
tropics. Thefe two arcs are each fuppofed of 
47 degrees ; but though they have equal an- 
gles AGC and DGF, they have not coinciding 
arcs, for, according to our aftronomers, one de- 
gree of the meridian in the polar circle is 674 
toifes or fathoms greater than one degree of the 
fame meridian near the equator. It follows, 
then, that the unknown polar arc X of 47 
degrees, exceeds in length the equatorial 
arc DEF, alfo of 47 degrees, by 47 times 674 
toifes or fathoms, that is, by 31678 toifeis or 
fathoms, or 12| leagues. It now remains to 
be found whether the unknown polar arc X 
is contained within the circle, as AhC, or if 
it coincides with it, as ABC, or if it projefts 
beyond the circumference, as AiC. 

The unknown polar arc X, cannot be con- 
tained within the globe, as AhC, as is pretended 
by our aftronomers, who fuppofe it flattened ; 
for if it were contained, it would evidently be 
lefs than the arc ABC, according to this axiom, 
that the greater cannot be contained in the lefs. 
And the more this arc was flattened, the lefs 

extent 
♦ Plate XL 
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extent it would have, and would by fo much 
approach to the chord, or the right line AKC. 

Again, this polar arc cannot coincide with 
the arc ABC, becaufe it exceeds it by 12{ 
leagues. It then is part of an arc which pro- 
jefts on the circumference of the globe, as 
AiC. Therefore the globe is extended at the 
poles, the degrees being there greater than 
at the equator. And our aftronomers have 
erred, in concluding, from this circjumftance, 
that the poles are flattened. 

I (hall finifli this demonftration by a com? 
parifon more trivial, but equally juft. If you 
divide the two circumferences of an egg into 
360 degrees, would you conclude that the egg 
was flat at its extremities, becaufe the degrees 
of circumference in the length v^erc larger than 
the degrees of circumference in the breadth ? 
What appears flrange is, that the academicians 
jnake ufe of nearly the fame figure to eftablifh 
oppofite conclufions. They liken the globe to 
a DutcH cheefe, and fuppofe the world much 
fwelled at the equator. " The curve of the 
" earth," fays Bouguer,* " is more fudden on 
G " the 

^ Traite de Navigation, b. 2« ch, 14% 
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" the meridian at the equator, becaufe the 
^' degrees are fmaHer ; on the contrary, it it 
" flatter at the poles, becaufe there the degrees 
'* are larger. Ij: was imagined that the ^uator 
" was only diftinguifhed by the greater rapidity 
" of movement performed in the twenty-four 
" hours ; but it is poflefled of much ftronger 
^' diftin£lio0,haviBg a regular elevation of about 
'^ 6i leagues all round the earth, at an eq«ud 
^ diftance from the poles/' 

We fee the ftrange colifequence which re^ 
fults from flattening the poles of the earth, and 
from the increafe of a degree in that part of 
the meridian, which necel&rily gives ti fwell to 
the polar circumference. — ^Thofe which might 
be drawn from the elevation and more fudden 
curve of the equatoir, would not be lefs extra- 
ordinary. For if thefe dre -both fa&s, there 
would not exift any fca under the equator, be* 
cailfe it would then be determiii^d by the ele- 
• yMion of 6| degrees, and ly Ac more fudden 
curve of the earth to forfake the Line, and by 
its weight to run ofFtow&rds the poles, flattened 
and nearer the cciriter, and to refl:ore the fpheric 
fqgmertt which the academicians have re* 
trenched ; fo that with diis hypotheiis, the fea 
would cover the poles, and to a great depth, 

while 
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while continents alone could exift near the 
Line. But geography proves the reverie^ for 
k is in the neighbourhood of the Line that the 
greateft feas and the loweft lands are found ; 
and the high lands and (hoak are moft fre- 
quent in the vicinity of the north pole. 

Let us now confider the polar ice. Though 
in the figure* it is (hewn in the diftant and lefs 
vifible parts of the globe, it is eafy to eftimate 
its extent by the arc of the meridian it oc- 
cupies. At the fouth pole, where the ice is 
in the leffer quantity, having undergone the 
heat of fummer in that hemifphere, it ftill ex- 
tends from the pole to at leaft the 70th degree, 
and forms a cupola, whofe arc has more than 
40 degrees, of at leaft twenty-five leagues to a 
degree (the degrees being there larger than near 
the equator, according to the academicians)^ 
and gives a diameter of more than one thoii- 
fand and twenty leagues, or a circumference 
of more than three thoufand leagues. Thefe 
dimenfions cannot be fubjeft to doubt, being 
founded on Capt, Cook's laft obfervations, who 
prcumnavigated the fouth pole in the heat of 
its fummer. The ice of the north pole, in the 
figure, appears much more extenfive, becaufe 
k is reprefented* during its winter. To each 
G 2 is 
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is given a frozen cupola, of about twenty-five 
leagues of elevation under the pole. I fhall 
not repeat here what I have noticed of the 
height of the iflands of ice met with at fea, 
towards the extremity of the cupola, which are 
from twelve to fifteen hundred feet high. It 
was my wifli to have reprefented round the 
cupola a fort of glory, or aurora borealis, which 
would have fhewn their circular extent, and 
added to the pifturefque appearance of the 
globe, by making it radiant. For the fouthem 
pole has alfo its nofturnal lights, as obferved by 
Cook, and it appears they owe their exiftence 
to the polar ice. But Mr. More,jun. who 
drew the plates of this work, and more par- 
ticularly this plate, with the readieft capacity 
and goodwill, convinced me there was not 
fpace enough in the defign. He has, however, 
rendered the polar ice fufficiently clear for ob- 
fervation, without lofmg the ftiape of the 
iflands and continents which it covers. 

With refpeft to the Atlantic canal, the pro- 
jefting and indented parts of the two con- 
tinents are perceived to be correfponding. If 
to its ferpentine fource of the north, which 
fecms to wind round our pole, be added it%,^ 
wide and diverging mouth, formed by Ciij^f 

Horn 
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Horn on one fide, and by the Cape of Good 
Hope on the other, through which it empties 
itfelf for fix months into the Indian ocean, as 
will be fhewn, all the properties of a directed 
fluid are difcovered. With refpeft to its de- 
gree of inclination, computed in its diftance 
from the pole to the fouth fea, by the Cape of 
Good Hope, I conceive it to be nearly the 
fame as that of the river Amazon. 

Let us now confider the courfe of the polar 
fufions produced by the a£tion of the fuft 
upon the ice of the poles. Every year a gene- 
ral current proceeds from that which is heated, 
and as the fun vifits them alternately, it fol- 
lows, that there are two general and oppo- 
fite currents which communicate to the ocean 
their movement of circulation, which are 
known in India by the name of eaft and weft, 
or of winter and fummer monfoon. 

ITiis admitted, let us examine the fufions 
of the fouth pole, which is here fhewn during 
its fummer. Its general current is divided into 
two branches, one of which runs through the 
Atlantic ocean, and penetrates to its northern 
extremity. When this branch paffes between 
the proje6b'ng part of Africa and of America, 

finding 
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the fouth upon the European ftiores. Thi« 
current, formed by the fufion of the ice of 
great part of the north, and of America, Eu- 
rope, and Afia, which have then near fix 
thoufand leagues in circumference, defcends by 
the Atlantic ocean, crofles the Line, and find- 
ing itfelf again ftraightened in the narrows of 
Guinea and Brazil, forms on thefe two coafts 
lateral counter currents, which return north, 
fimilar to thofe formed fix months before by 
the current of the fouth pole, which returned 
to the fouthward. Thefe counter currents 
give us, upon the ftiores of Europe, the tides 
which always feem to come direftly from the 
fouth, though they a£lually then originate in 
the north. 

The branch which produces thefe, then con- 
tinues towards the fouth, doubles the Cape of 
Good Hope, takes its courfe towards the eaft, 
forms in India the weftem monfoon, and having 
gone round the globe as far as the South fea, 
it paffes Cape Horn, returns along the coafts 
of Brazil, and produces a current there, which 
ends at Cape St. Auguftine, oppofite to the 
parent current from the north. The other 
branch, which during our fummer comes from 
the north, on the other fide of our hemifphere, 
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empties itfelf by the northern ftraights, be- 
tween the eaftem extremity of Alia, and the 
weftern extremity of America. It there falls 
into the fouth fea, where it joins the firft branch, 
which, as we have obferved, then caufes the 
weftern monfoon in thofe feas. But this branch, 
by the northern ftraights, receives much lefs of 
the polar fufions than that of the Atlantic 
ocean, becaufe, the deep bays which are at the 
fource of this current, and the form of thefe 
fources, which fpirally furround the pole, re- 
ceive, as we have faid, the greateft part of the 
polar fufions to the northward, and throws 
them into the Atlantic ocean. 

Thus the ocean, twice a year, travels round 
the globe in oppofite fpirals, alternately flow- 
ing from each pole, and may be faid to defcribe 
upon the earth the fame route which the fun 
does in the heavens. 

I think I may affirm this theory to be fo 
clear, as to throw light on a multitude of dif- 
ficulties which eternally darken the relation of 
Voyagers. Froger, for inftance, fays, that in 
the Brazils the currents go towards the fun, 
that is, to the north when in the northern figns, 
and to the fouth when in the fouthern figns. 
H This 
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This verfatile effeft cannot be accounted for 
by the preffure or attraftion of the fun or moon 
between the tropics, as thefe planets never go 
beyond, and always in the fame direction, that 
is, from eaft to weft ; but the reafon is, that 
when the current of the Brazils goes to the fouth 
in our winter, it in faft is the counter current 
of the general current iffuing from the fouth 
pole, which then goes north. And when this 
Brazil current goes north in our fummer, it i^ 
the laft of the fame current returning l^ Cape 
Horn. The fame thing does not happen in 
the gulph of Guinea, which is oppofite, «nd 
runs conftantly to the eaft, thougjh exaftly in 
the fame fituation; for in our winter this 
current in the gulph of Guinea is the laft of 
the general current in the fouth pole, which 
returns by the Cape of Good Hope, and runs 
north, in that feafon, along the fhores of Africa, 
from the 30th degree to the ith degree of fouth 
latitude, according to Dampier. But this ter- 
mination of the general current which fets 
north, and which when in 4 degrees fouth 
goes to the eaftward to join the general current 
again, does not get into the gulph of Guinea, 
from its great depth ; fo, that in that part 
alone the fea always fets to the eaft, according 
to the obfervation of all African navigptors^ 

I 
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I fhall fupport the prindples of this theory, 
with fetfts attefted by the moft efteemed mari- 
ners. Dampier fpeaks as follows, on the 
currents of the ocean, in his Treatife of 
Winds * 

^ However it is certain, that every where 
'* the currents change their courfe at certain 
^ times of the year. In the Eaft Indies they 
** fet from eaft to weft during a fixed part of 
*^ the year, and ifipom weft to eaft during the 
" reft of it. In the Weft Indies, and m Gui- 
*' nea, they only change towards the full. But 
^ thia muft be underftood with reference to 
'^ the psul of the fea which is not diftant from 
*^ the coaft, not but that there are ciurents of 
** extraordinary power in the great ocean 
^* which do npt follow thefe rules, but this is 
^^not ufual, 

^* On the coaft of Guinea the current fets 
^* eaft, except at the full or thereabouts ; but 
^' to the fouthward of the Line it fets with the 
^« foutherjy winds to the north, except about 
^' the full. 

H 2 ^^Tp 
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" To the eaftward of the Cape of Good 
" Hope, from the 30th to the 24th degree of 
•' fouth latitude, the current runs eaft, from 
'* the month of May to Oftober, and the wind 
'' is then W. S. W. or S. W. But from Oao- 
'^ her to May, when the wind is between the 
*^ E. N. E. and E. S. E. the current goes to the 
*^ weftward, and this is felt from five or fix 
" leagues from the ftiore to the diftance of fifty 
^^ leagues, for within five or fix leagues there is 
" no ftream but a tide, and beyond fifty leagues 
" the current ceafes, or is imperceptible. 

" On the (hores of India, to the northward 
" of the Line, the current follows the monfoon. 
*^ But it does not exaftly change with it, fome- 
" times not for three weeks, or more, after which 
" it does not alter till the contrary monfoon is 
" eftabliflied. For inftance, the weftem mon- 
" foon begins in the middle of April, but thecur- 
" rent does not change till the beginning of May ; 
" and the eaftem monfoon begms towards the 
" middle of September, but the current does 
" not change till the month of Oftober." 

Dampier feems to attribute the caufe of thefe 
currents to winds, which he calls monfoons. 
It is not my intention here to confider the caufe 

of 
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of the atmofpheric revolutions, which I believe 
to proceed from the poles, whofe atmofpheres 
are more or lefs dilated in fummer and winter, 
and whofe revolutions muft precede thofe of the 
ocean. I (hall only notice the ftages of the 
weftern current, which only arrives in India 
during the month of May, to prove that it is 
the fame which leaves our pole in the month 
of March, and which reaches different latitudes 
in India, in times proportioned to the diftance. 
from whence it took its departure. 

This current, then, arrives towards the month 
of April at the Cape of Good Hope, and ren- 
ders the paffage round the Cape fo difficult to 
fliips returning from India in the fummer. I fliall 
again depend upon Dampier, in his Voyage 
round the World,* for this fafl:. He fays, in 
his return from India to Europe, 

" We were lofing the feafon for doubling 
^ the Cape, which could only return in Oftober 
^ or November, for it was now the end of 
" March. And it is never the cuftom to ap- 
'^ proach the Cape after the 10th of May." 

ITie 
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and fix months to the weftward, cannot be at* 
tributed to the attraction or preffure of the 
fun or moon between the tropics, for thefe 
planets always keep the fame courfe, and their 
influence is the fame at all times during their 
ftay in the torrid zone, which they never quit. 
Befides, if their power were the caufe when the 
fun were to the northward of the Line, the 
weftward monfoon ought to be felt in India 
in March, the fun being nearly then in the 
zenith of the Indian feas ; and yet it only begins 
there fix weeks after, that is, in May -, and on 
the contrary when the fun is to the fouthward 
of the Line, and the furtheft from the Indian feas, 
the monfoon arrives fliortly after the September 
equinox, that is, in the month of Oftober. 

Hence it appears, that thefe revolutions of 
the Indian ocean have not their origin under 
the equator, but at the poles, and that the 
March monfoon, which comes from the north 
by the weft, takes fix weeks before it is felt in 
India, from the great circuit it is obliged to 
make round the Cape of Good Hope, and that 
the fouthern monfoon, in the month of Septem- 
ber, gets there much fooner, becaufe it has no 
circuit to make ; and laftly, that the period of 
thefe vcrfatile revolutions commences exa£Uy 

at 
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at the equino^^ at the moment when die fun 
fcrfakes one pole to vivify the other. 

It is then evident, that the femi-annual and 
alternate currents of the Indian fea, owe their 
exiftence to the fetni-annual and alternate fu- 
£ons of the poles, and that their dire£tions 
from eaft to weft, and from weft to eaft, are 
produced by the projection of the Afiatic con- 
tinent. 

The Atlantic ocean has equally two femi-an- 
nual and alternate currents, whidi have the fame 
origin, but with a natural diredion from north to 
Ibuth, and from fouth to noith, though rather in- 
clined to the eaft and to the weft, by the pofition 
of the Atlantic canal itfeif. Our navigators only 
allow of one perpetual current, which always 
fets from the ibuth ward to the northward, in our 
hemifpbeie. They are led into this eiror by 
the fet of the tides, whidi always go north up- 
on our coaft, and on that of the Bahama's, and 
by our fyftem of aftronomy, which attributes 
all the movements of the fea to the a^on of 
the moon within the tropics. 

What error does one prejudice occafion in 
the elements of fcience ? It £b totally warps 
the cleareft underftanding, as to ms^e it per- 
vert the fimpleft evidence, and for ages reje£i 
the experience of every fucceeding year ! 

I From 
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From many voyages, and chiefly thofe made 
with fo much judgment and perfpicuity by 
Capt. Cook, I have coUefted a number of nau- 
tic obfervations, which afcertain that the cur- 
rents of the Atlantic are alternate and femi- 
annual, like thofe in the Indian ocean ; and 
yet even the perfbns who relate them, full of 
the prejudice that the aftion of the moon alone 
between the tropics gives motion to the fea, 
have not been able to conclude any other, 
than that their motions are irregular and in- 
explicable. Had they confided in their expe- 
rience, which taught them that the currents 
changed twice a year, — that in the Indian 
ocean, for fix months they ran with the moon^ 
and for fix months againft her, — ^that in the 
Atlantic, they were fubjeft to direfiions inde- 
pendant of the moon's orbit, — that they >yere 
much more rapid near the poles, than they were 
immediately under the moon's preffure in the 
tropics y — and laftly, that melted by the fun,, 
they were annually poured from pole to pole^ 
they would have concluded that the caufes of 
fuch change proceeded fi-om the fiunmer and 
winter of each hemifphere, and have diflipated 
the cloud of errors with which our pretended 
knowledge has veiled the operations of nature. 

Thefe nautic obfervations, are, in my opi- 
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nion, decifive, having been made by enlightened 
followers of the prefent fyftem, which they ab- 
folutely deftroy, while they eftablifli the truth 
of my theory, — yet I (hall quote two fafts, 
more curious, more authentic, and more impar- 
tial, inafmuch as they are related by men, 
who, not belonging to the fea, were not fub- 
je6l to its fyftems or its prejudices. The one 
is evidenced by the inhabitants of a whole 
nation^ and the other is found among the moft 
awful of naval records, and bpth confinn 
one of the moft pleafing harnjonies in the hif- 
tory of vegetable nature, the elements of which 
1 have given when treating on the en^igration 
ofpjants.* 

By the firft of thefe obfervations, we fliall 
prove that the Atlantic current aftually comes 
from the fouth and fets to the north, as be- 
lieved by our mariners, but only in winter. 
It receives this direftion by the fufion of the 
ice at the fouth pole, whofe ftream during our 
winter runs to the northward, and not, accord- 
ing to our aftronomy,.by the a6Uon of the 
moon between the tropics ; for, at that very 
feafon, the navigators in the fouthern hemi* 
fphere, beyond the tropics, perceived the cur- 
r^fit from the fouth, which ^certainly had not 
I 2 been 
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been the cafe, were it the effeft of the moon 
prefling on the equator ; for on this hypothefis 
it would run the contrary way in the fouthem 
hemifphere. But that is not the cafe, as I can 
prove by the Journals of Abel Tafman, Dam- 
pier, Froger, Cook, &c- who all, while be- 
yond the tropics, in the fouthern hemifphere, 
met with the current from the fbu<^ but during 
our winter only. 

By the fecond of thefe obfervations, we fliall 
prove that the Atlantic current comes from the 
north, and fets to the fouth, contrary to the 
opinion of mariners, but only during our fum- 
mer. It therefore proceeds immediately from 
the fufion of the ice at the north pole, which 
in our fummer diflblves and flreams towards 
the foutih;, and this, equatorial direftion clearly 
deftroys the fuppofed tffeSt of the aftion ofi 
the mioon between the tropics, which;, in the 
opinion of our aftronomers,. is an expanfion off 
the ocean from, the equator towards the poles;. 

The firflr of thefe obfervations is given us by 
Mr. Thomas Pennant, a teamed Englifti natu- 
ralift. It is taken from his Voyage in 1772 to 
the Hebrides.* 

♦ Printed at Cenevauin 17%, in-a. collefticn of V6yi^c» 
to the Highlands and Hebrides^^ of Scotland, Paris ches 
Noyon. '2 Vol, in 8vo. VoU I* p. 216, 217. 
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" But," fays this enlightened traveller, " a 
" circumftance more authentic and aftonifliing 
" is, that here (in the ifle of Hay) and on the 
" whole coaft of the Hebrides, are found the 
" feeds of plants the growth of Jamaica, and 
" its neighbouring iflands, fuch as the dolichos 
'* urens, guilandina. bonduc, bonducetta, mi- 
" mofa fcadens of Linnaeus. Thefe feeds, 
^* here called Molucca beans, grow on the 
" borders of rivers in Jamaica, and thence 
" borne by the currents and the wefterly 
" winds, which reign for two thirds of the 
*^ year in the Atlantic, are conduced to the 
" fhores of the Hebrides. The fame fometimes 
" happens to turtle, which are taken alive on 
" this coaft, and this is paft doubt, fince a part 
^^ of the Tilbury man of war's maft,* burnt 
*"' near Jamaica^ was found on the coaft of 
« Scotland." 

Mr. 

* The Tilbury was not burnt, or loft near Jamaica 
She was wrecked on the Ifland of Cape Breton, in Ga. 
barus bay, not far to the weft ward of Louilburgh, How- 
ever this will but ftrengthen St Pierre's argument, as it 
(hews that the current which carries the feeds, &c. from 
Jamaica to the north and eaft is the gulph ftream, and 
aftually picks up the wreck of a (hip loft near Louift)urgh, 
The wreck was carried to fea by the ebb, and the prevail- 
ing N. W. winds, and fell into the current fetting to the 
N, E, from the Weft Indies to the Hebrides, Is it not, 
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Mr. Pennant has omitted to mention the 
time of the year when thefe feeds and turtle 
land on the weftern coaft of Scotland. Thefe 
oniiilions of date are a great error, and very 
common with moft Voyagers, who frequently 
negle£t to note the time of their own obfer* 
vations; and yet it is only by dates that 
the harmonies of nature can be compared. 
What, then, muft we think of the tafte of 
our compiliers of Journals, who curtail them 
as tedious and ufelefs p^rts? It is, how- 
ever, in this cafe, eafily afcertained, that the 
feeds of the Jamaica rivers, and the turtle arrive, 
during the winter, on the weftern coafts of the 
Hebrides and Orkneys, being driven there ac- 
cording to Mr. Pennant, by the winds and 
currents from the weft, which, he fays, reign 
there for two thirds of the year; and it is known 
that the wefterly winds blow there the whole 
winter, which is confirmed in this account by 
his own teftimony, and by that of others in the 
lame colle£lion. But, after all, it is not the 
winds at weft which drive the feeds and tur- 
tle fo far from Jamaica to the northward*^ 

• 

then, rcafonablc to fuppofe the banks of Newfoundland,, 
formed in time by the depofit of the gulph flream, and, 
of the ebb from the neighbouring (hores and rivers of 
America? TRANSLAxba's Note. 
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Winds can have no hold of bodies level with 
the fea, and certainly thofe at v^reft cannot im- 
pel to the north. Nor could the currents from 
the weft produce this efFeft, for they would 
carry to the eaft, and as Jamaica lies in 18 
degrees north, thefe feeds and turtle would 
land in Africa in the fame latitude, and not 
fo high as 59 degrees north, among the He- 
brides and Orkneys, where they aftually are 
depofited. The current, then, which condufts 
them, fets direftly to the north, rather in- 
clining to the eaft, precifely with the Atlantic 
canal in thefe parts. Thus Jhe important ol>- 
fervations of the inhabitants of Scotland, on 
the fubjeft of Jamaica feeds and turtle, and 
of the wreck of the Tilbury's mafts, thrown 
on their coaft, proves, beyond doubt, that the 
Atlantic current comes from the fouth and 
fets to the northward, as believed by mariners^ 
but it has that direftion only during the winter ; 
for we are about to prove, by another not lefs 
curious obfervation, that during the fummer, 
and in the fame latitudes, the Atlantic cur- 
rent comes from the north and fets to the fouth, 
in oppofition to the fuppofed aftion of the moon 
between the tropics, and to the opinion of 
mariners, or rather to the fentiments of thofe 
who knew not where to pin their faith on this 
fubjedt. 

We 
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We kafire akeadj adduced liie teftimofiy of 
the nstok celebrated narigatocs of tfae norths 
wliQ unanimodly atteft that the Atlantic cur« 
rent comes from the nordi, and fets to the 
fouth in funumer, at its ncMthem extremity, 
fuch as tkofe of EUis, Barents, Linfchoten, &c. 
who, havini^ nayigated in fummer in the vici« 
nity of the tx&ic pdar cmie, affirm that the 
cajxrents asjd even llie tides are direfted to- 
wBxds the fouth, and de&end 6com the north, 
or at furtheft from the N- W. or N. E. accord- 
ing to the afpe6it of die inlets into which they 
psaetrated. W^ have furthfr, in fupport of 
this important fa&, produced the evidence of 
narigatons in North America, cited foy Denis, 
Governor of Canada, who affirm that the cur- 
nents ikom the north every year, during the 
fummer, bring with them to the Southward 
long ttads of floating ice, of coii^erable 
depth and elevation, whkh frequently ground 
on the banks of Newfoundland. And laftly, 
we have named the obfervataon of Chriftopher 
Columbus, who, in a much more foutherly 
latitude, even in the vicinity of the tropic of 
Cancer, in the month of September, felt that 
the middle of the Atlantic current (ets to the 
fouthward^ and therefore conies from the 
north. We might add to thefe authorities, 
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thofe of a great number of other navigators, 
who only attended to the drift of their ftiips, and 
have obferved the fet of this northern current 
without daring to avow it ^ or to oppofe their 
perfonal experience to an eftablifted aftrono- 
mical fyftem. 

But not to omit any thing effential on a fub- 
jeft fo interefting to navigation, and to raife 
all doubt on the exiftence of this northern fum- 
mer current, we fhall notice one well eftablifhed 
hiftorical faft. The obfervation is not liable 
to cavil, becaufe it is handed to us without 
any intent of fupporting a fyftem, and by a 
traveller, who was neither navigator or natu- 
ralift, and who only drew fuch conclufions as 
afFefted his property ; I mean that of Sonchu 
de Rennefort, Secretary to the Sovereign Coun- 
cil of Madagafcar, who left the Azores on the 
20th June 1666, on his return to Europe.* 

" From the 40th to the 43d degree," he fays, 
." we fell in with broken mafts, yards, and 
" tops of fhips, which made us conclude there 
" had been fome dreadful wreck. The ftriking 
" on thefe was much dreaded on board La 
K " Vierge 

• Hiftory of the Eaft Indies, b. 3, ch, 5, 
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" Vierge de bon Port, an old veffel, rotten, and 
" eafi/y ftove. It has fince been known, that 
" this havock was the confequence of an ac- 
" tion fought between the French and Dutch 
" on one fide, and the Englifh on the other, 
" which it had been fortunate for us to have 
" been earlier apprized of." 

Rennefort's (hip, not knowing of the war 
between France and England, was fo unfor- 
tunate as to be captured and funk by an Eng- 
lifh frigate, near Guernfey, the eighteenth day 
after this obfervation, that is, on the 10th of 
July. 

This dreadful wreck, covering the fea for 
the fpace of three degrees, or of feventy-fivc 
leagues, proceeded from the mdft obftinate com- 
bat which has yet been known on that ele- 
ment, fought by the Englifh on one fide, and 
the Dutch on the other. It began the 1 1th of 
June, and continued four days. ITie Britifh 
fleet was compofed of eighty-five fhips of war, 
and the Dutch, commanded by Ruyter, of 
ninety fail. Nearly twenty-one thoufand men, 
and four thoufand five hundred cannon, were 
engaged on each fide. Of the Englifh, twenty- 
three fhips periflied, mofl erf whom were burnt 
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or funk. Of the Dutch, only four, but almoft 
every (hip loft all, or nearly all, her mafts. 
About nine thoufand men fell. The hiftorians 
of each nation, as ufual, carried the glory of 
their refpeftive fleets to immortality, — but it 
was too evident, that nine thoufand mutilated 
and half-confumed bodies, abandoned to (harks 
and to fea-dogs, afforded the monfterjs of the 
ocean an example of ferocity only to be met 
with in human nature, and the pj-odigious num- 
ber of mafts and yards, mixed with red and 
white crofTes, were borne as lefTons tp Barba- 
rians, and taught them how nations, ftiling 
themfelves Chriftian, arrange their mutual dif- 
ferences. 

This wreck was certainly carried beyond the 
Azores. It is probable, that during that feafon 
a con(iderable portion floated to the (hores and 
iflands on the weftern (ide of Africa. It was 
precifely for the Slave Trade in Africa, that 
England and Holland were waginjg war. Thefe 
powers had in the preceding year commenced 
holiilities on the coaft of Guinea, and in the 
Cape de Verd Iflands, to the ruin of the in- 
habitants. Let us, then, imagine this wreck 
of the battle of Oftend, carried beyond the 
Cape de Verd, and near the ifland of St. John's, 
K 2 fo 
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fo little frequented by Europeans, that the 
Portugueze name them brava, or favages. Its 
virtuous and hofpitable inhabitants, according 
to the Englifhman Roberts, who experienced 
their tender care, are fo modeft, that they con^ 
fider Men of Colour as fubmitted, by the ex- 
prefs will of the Deity, to the power of the 
Whites. They are confirmed in this idea, by 
confidering the fcale of Europeitn commerce, 
pne branch of which offers every wealth to 
Europe, whilft the other, laden with evils, 
prefTes hard upon unfortunate Africa! — But 
when, from the fummit of their rocks, under 
their cocoa and Banana fhade, they difcovered 
along their peaceable fhores this horrid fuccef- 
fion of mafls, yards, galleries, poops, figures 
half burned, ftained with human gore, and 
mixed with European colours, they beheld 
the fcourge of Africa rifing in its turn, and 
preflfing hard on Europe. In this reaftion of 
calamity they doubtlefs acknowledged, that 
Eternal Juflice is equally difpenfed to the op- 
prefled and the oppreflbr. 

A King of France, it is faid, caufed the 
bodies of criminals to be thrown into the river, 
with this gloomy label, " Ltt the Kings Jvjliu 
*' P^Jh" — ^The Chinefe and Japoaefe have the 

fame 



( 69 ) 

fame mode of punifliment for pirates infefting 
the navigation of their rivers. And thus the 
wrecks of thefe ftiips of war, which had fo 
often fpread terror on the Atlantic ocean, wprc 
borne by its currents, and their vaft ribs, pur- 
pled with human blood, and now the fport of 
the African fea, fpoke much clearer than la- 
bels, to its oppreffed inhabitants, and faid, or 
feemed to fay, " O Blacks, behold, as it paffes, 
^' tfu glory of Whites, and iheju/lice of God /" 

It were a calculation worthy, I will not fay, 
of modern politicians, who efteem nothing in 
the creation greater than gold and power ; but 
of the friends of human nature to inquire, if 
the Slave Trade has not caufed as many evils 
to Europe as to Africa, and what are the ad- 
vantages it has produced to each ? 

The firft thing to be thrown in the fcale, ou 
the fide of Africa, are the wars which its na- 
tions enter into, to procure flaves for fole to 
Europeans. The rigorous defpotifm of its 
Kings, who, to effe£l this purpofe, deliver up 
their own fubjefts. The unnatural chara6ler 
of thefe fubje£ls, who, in the practice, carry tp 
market their wives and children. TTie greater 
part ctf the maritime ftates of Africa, rendered 
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defert by the emigration of their inhabitants, 
fold to flavery. The mortality of great num- 
bers of thefe wretches, dying on their paflTage 
to the iflands, the confequence of bad food, 
of punifhment, of exceflive labour, of fcarcity 
of provifions, of mifery, forrow, and defpair. 
There, doubtlefs, are tears and blood enough 
fhed by Africa ; but the balance of misfortune 
is at leaft equalled in Europe, if we confider 
the navigation itfelf of Africa, whofe unwhole- 
fome climate carries off the whole cr^w of 
our fhips, and the garrifons in our fettlements. 
The dyfenteries, the fcurvy, the putrid fevers, 
and particularly that of Guinea, which in three 
days deftroys the moft athletic men. — Add to 
thefe phyfical ills the moral malady of flavery, 
which in our iflands defl:roys the firft feelings 
of humanity ; for wherever flaves exifl:, tyrants 
are produced. — Add the effeft of this depravity 
in morals on Europe. — Add to the ills of this 
part of the world, the refources of rural labour 
withdrawn in the Weft Indies from our mer- 
chants and farmers, great numbers of whom 
are idle with us, from the want of employ and 
pofleflions. — Add the wars which the Slave 
Trade occafion among the maritime powers of 
Europe, their fa£lories taken and retaken, their 
naval fights, fweeping away nine thoufand men 

at 



( 71 ) 

at once, without including thofe maimed for 
the reft of their days, — wars, which like the 
plague, are communicated to interior Europe 
by their alliances, and to the reft of the world 
by their commerce. 

Thefe things confidered, it will be admitted 
that the balance of European evils is fully equal 
to that of Africa. With refpeft to the balance 
of profit, it is reduced on each fide to fmall 
account. We cannot in confcience eftimate 
as gain, the money produced to the Africans 
by the fale of their fellow creatures, — nor our 
iron fabres, with which they cripple each other, 
— nor our bad mufkets, which frafture their 
fcuUs, — nor our fpirits, which fap their vigour 
and deftroy their intellefts. To them the whole 
is reduced to a few bells and glafles. The ad- 
vantages to Europe are fugar, coffee, and 
cotton, produced in the Weft Indies by th^e 
drudgery of flaves ; but thofe unimproved and 
imperfe£l productions cannot be compared to 
/the manufa6iure and produce of all* kinds, which 
free, happy, and intelligent European cultiva* 
tors would raife in thofe plantations. 

It appears to me, that if this eftimate of 
weighty evils an<i infignificant gains were 
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ivcighed by the maritime and Chriftian powers 
of Europe, they would at length acknowledge 
that it is not fufficient to forbid flavery at home, 
as a means of rendering their fubjefts happy 
and induftrious, but that they muft equally 
forbid flavery in their colonies, as the founda- 
tion of happinefs to their fubjefts, to that of 
human nature, and to the honor of their religion. 

But to return. — ^This wreck fcattered over 
feventy-five leagues of fea, came from twelve 
miles north-eail of Oftend, where the a£tion 
took place, and was carried as far as the 
Azores, which Rennefort's fhip left when (he 
fell in with it. Oftend is in about 5 1 deg. north, 
and the Azores greatly to the weftward, in 
about 40 degrees. ITie firft of this wreck took 
Its departure from the north-caft of Oftend 
on the 1 1th of June, the time of the firft part 
of the aftion, according to Ruyter's letter, 
and the Hiftory of France ; and it was feen 
near the Azores at latcft on the 20th of the 
fame month, as appears by Rennefort's account, 
though without daily date. Thus the currents 
of the north had carried it in nine days upwards 
of 275 leagues fouth, which is confiderably 
more than 34 leagues a day or 4 J miles per 
hour. 

It 
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It was clearly not the wind yrjiich drqve 
this wreck to the S. W. with fuch rapidity, 
fhe winds whif:h thei> prevailjed were againft 
it. Rennefort's ihip, meeting it, had S. W. 
winds, and Ruyter, in hi§ letter, pnly men- 
tipns S. \V. winds, which blew during the 
a,£lion. Befides, as already ?ft^d^ wh^ ef- 
fe£t can the winds haye on a body level with 
the fea? Nor cquld it be ^rried fouth by 
our tides, which (et north on th^ coail$. Jt 
was thep a dire£l current from the nort^ which 
drove it to the foujh^ in oppoiition even to 
the tides, and a lit|tle to the ^eftward, by the 
pofitioB of the Atlantic canaj itfetf. This^ cur- 
rejpt, then, (ets tp the fput^wa^d in fummier, 
in opppfition to the fuppofed aftion pf the 
moon between the tropics, an<^ owes its 
ii;np^Ji]e ajt that time to the fufioq; of the p9l§r 
ice. 

Th^e two authentic ,pbfery^ioo§ alfo prpve, 
that tjhe iflauds are placed a^ the extren^ity of 
curr/ents, as before oblerved. 

Linfchoten, who had lived in the Hebrides, 

obferves, that the greater jiumber of wrecks pq 

the Atlantic ocean are thrown on their coafts. 

The fame takes place on the coafts pf Bermuda 
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and Barbadoes. Floating bodies are carried 
to prodigious diftances, regularly and alter- 
nately, like the currents of the ocean itfelf. 
Thus the feeds of Jamaica, in winter, are car- 
ried by the currents of the fouth pole to the 
Orkneys, more than 1060 leagues from fouth 
to north, and more than 1800 leagues in tra^ 
verfe diftance ; and, doubtlefs, the feeds of the 
Orkney water plants are, in fummer, carried 
to the coafts of Jamaica, by the current from 
the north pole. The fame relation muft exift 
between the vegetable of Holland and the 
Azores. I am not acquaiilted with any feeds 
of the Jamaica rivers, but I am very certain they 
have the fame nautic character which diftin- 
guifties all the water plants I have as yet ex- 
amined. We have, therefore, in this inftance, 
another proof of the vegetable harmony of 
nature, in the emigration of plants. ITiis law 
may alfo be applied to the emigration of fifh, 
making fuch long traverfes in the open fea, 
and, I apprehend, guided by the floating feeds 
of water plants, for which they have in all 
countries a decided preference, and which 
nature has fcattered on its fhores for their 
efpecial nourifliment. 
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1 conceive, by means of the regular cur- 
rents of the fea, a correfpondence might be 
cftablifhed, void of expence, throughout the 
maritime parts of the world. Perhaps by 
this means the vaft forefts in the north of 
America and of Europe, in great meafure com- 
pofed of pines, rotting, and without advantage 
to their own foil, or to mankind, might be 
pleared. Tli^ey ftiould in the fummer, in rafts 
well fecured, be committed firft to the tides 
of the rivers, then to the currents of the fea, 
which, at leaft, would bring them to our lati- 
tudes, fo generally in want of timber ; as the 
courfe of the Rhine brings down every year 
to Holland, a prodigious fall of <5aks from the 
the forefts of Germany. The wreck of the 
battle of Oftend, carried fo rapidly to the 
Azores, opens an extent of refources beftowed 
upon us by nature, 

Geography alfo may reap great advantages 
by it. Chriftopher Columbus owes the dit 
covery of America to the efFeft of thefe cur- 
rents. A mere reed, of an unknown fpecies, 
accidently thrown on the fhorejs of the Azores, 
determined this great man in his belief of a 
weftern continent. He intended making fur-? 
ther ufe of the currents on his return from his 
^ 2 fif ft 
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fltfl: vbyisigfe ; for, beihg nearly loft in a gale of 
Wind in the middle of thie Atlantic ocean, with- 
out means of informing Europe (which had 
Ibhg defpifed hh fervices and his knowledge), 
that at length he had difcovefed a new world ; 
he encloied the narrative of his voyage in a 
fcaik, which he committed to the oceah, truft- 
irig that at fomfe period it would reach the 
flibre. A mere gUfs bottle might for ages 
preierve the relation on the furface of the fei, 
aJld tarry it itiore than once from pole to fk>le. 

It is rtbt to opinionated and unjuft perfons> 
who deny in nature what they cannot difcover 
in their clofets, that I wifti to prefent fuch 
maritime hafihonies. It is to Unfortunate fea- 
mfen that I fo6k for niy rtibft lading and honour- 
able recomjpeiife. ^erhAjpis, at fome futufe day^ 
wrecked on a defert ifle, they may commiffibri 
the currents of the fea to convey the infor- 
mation to foni'e habitable coaft> arid require its 
artiftancte. 

After the faifts I have ftated, there can be 
no doubt that the Indian and Atlantic ocean 
have their fources from the femi-annual and 
altcrnatfe fufion of the ice at the fouth and 
north pole; and that they have femi-anriual 
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and alternate currents, in perfeftunifon with the 
fummer and winter of each pole. Thefe cur- 
rents, it will be allowed, have more velocity than 
the bodies floating on their furface. During 
the equinox a fudden retrograde impulfe takes 
place in the whole mafs of waters, which 
during thofe periods is manifefted in the gene- 
till agitation of the ocean, in all latitudes. 
This revolution, totial and alihoft immediate, 
cannot be efFefted by the attraftion of the moon 
or the fun, which always go the fame way, 
and are cohftantly within the tropics. But, as 
I have often afferted, it is the efFeft of the heat 
of the fun which at this feafon of the year 
Jiaffes almoft fuddenly from one pole to the 
othiei', diflblvcs the frozen ocean which fur- 
roiihds it ; gives, by the fufion of the ice, neW 
fources to the ocean, oppofite direftions to its 
currents, and reverfes the accuftomed equili- 
)brium of its waters. 

Still lefs can the caufe of the tides be at- 
tributed to the aftion of the moon and fun 
upon the equator ; for were that the cafe, they 
muft be ftronger between the tropics, near the 
primary caufe of their motion, than any where 
plfe, which is not the fa£t. Dampier fpeaks 
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as follows, of the Indian tide§ near the equa- 
tor : 

" From Cape Blanc, on the coaft of the 
** South fea, in latitude 3® to the 30^ degree 
« of fouth latitude, the fea rifes and falls but 
'M i or 2 feet. The tides in the Indian feas 
*^ rife but little, and are not fo regular as ii^ 
" Europe." He again fays, " ITiey at moft are 
" of four or five feet," He afterwards relates 
that the higheft tides he felt on the coaft of 
New Holland, only took place the third day 
after the new or full moon. 

The weaknefs and confiderable delay of the 
tides between the tropics, prove moft clearly 
that the impulfe of their motion is not under 
the equator, for were it there, the tides would 
be moft riapid on the coafts of India, which 
are in its vicinity, and parallel to it. But their 
origin is near the poles, where they aftually 
rife from twenty to twenty-five feet ; for in- 
ftance, in the ftraights of Magellan, according 
to Sir J. Narborough 3 and by Ellis's report, 
they have an equal rife at the entrance of 
Hudfon's Bay, 

Let 
• Treatifc of Winds, p. 318. 
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Let us recapitulate. — ^The tides are the 
femi-diurnal fufions of the ice at one pole, 
and the general currents of the fea are its 
femi-annual fufions. There are two oppofite 
general currents in the year, becaufe in that 
period the fun fucceffively heats the fouthem 
and the northern hemifphere. Every day, that 
is, every twenty-four hours, there are two 
tides, becaufe the fun during that time alter- 
nately heats the eaftern and the weftem fide 
of the melting pole. It is an efFe£i fimilar to 
that we fee produced in lakes near mountains 
of ice, which have a flood and an ebb, 
but during the day only. But there is no 
doubt, that if the fun during the night heated 
the oppofite fide of the mountains, another 
flood and another ebb would be produced in 
the lakes, and therefore, as in the ocean, two 
regular tides in the twenty-four hours. 

llie daily difference in the arrival of tht 
tides, which is of nearly twenty-four minutes 
between each, is the confequence of the cu- 
pola of ice in fufion diminifhing every day in 
diameter. Therefore the feat of the tides is 
every day further removed from our coafts. If, 
according to Bouguer, the power of the tides 
is fuch, that in fummer the evening tides are 

ftrongeft. 
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ftrongeft, it is becaufe they proceed from tlie 
diurnal fufion of our pok, takipg place during 
the day of a warm f^afon. If in that feafon 
they are weaker in the evening, it is becaufe 
they are the no£tumal futons which come from 
the oppofite iide of the pole, and difcharge 
themfelves into the fojiirpes of the Atlantic, in 
t fpiral and in » lefe quantity. If, pn the 
contrary, in the courfe of fix months, the 
fimng^eft tides, thftt is thofe of tlie evening, 
become th^ weakefi, and di/e weajkeft, th^t Is 
thofe of the morning, become the ftrongeft, 
it is becaufe they proceed from the a£Uon of 
the ftin on th^ fouth pok, and the caufe be- 
ing reverfed, the effefts muft be equally fo. 
if the tides are ftrongeft a day and a half or 
two days after tine &iH moon, i^ jU bepaufe that 
planet increases by its warmth the polar fu- 
fions, and therefore t]^ quantity of wa^er in 
the ocean. The moon not only poflefles warmth 
^anough to evaporate water, 9s Isttely obferved 
^ Rome and Parjs, but it alfo noelts ice, which 
is noticed by PUfiy, on the obfervatiops of the 
lapeiepts. — ^^ Thf ^^oon occafions a thaw, dif- 
^ jfolving ^1 ice and iSroft by the moiftnefe of 
^ its infiueaice."* Laftly, if the tides rife higher 
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during the equinox than in the folftice, it is, 
as we have before obferved, becaufe, during the 
equinox, there is the greateft poffible volume of 
water in the ocean, the greateft part of the ice 
of one pole being then melted, and that of 
the other pole then beginning to melt. 

It muft not be imagined that every tide is the 
polar fufion of that day. It is the effeft of 
that gradation of polar fufions which arrive 
in fucceflion ; fo that the tide which this day 
reaches our coafts, perhaps left the cupola fix 
weeks ago, and its motion is kept up by 
thofe which daily impel in the rear. Thus, in 
a row of balls ranged on a billiard table, the 
iirft which receives an impulfe communicates 
it to its neighbour, that to the next, and the 
laft only is detached from the row, by the re- 
mains of its motion. But the harmony which 
fubfifts between the moft diftant effefts of na- 
ture, cannot, but in this cafe, be the fubjeft 
iof admiration; for the morning and the even- 
ing tides takes place on our coafts, as if they 
left the fuperior and inferior parts of our he- 
mifphere the fame" day ; and the fummer tides 
are exactly oppofite to the winter tides, as are 
the poles from whence they originate. 

M I 
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I couM fupport this new theory by a multi- 
tude of fafts, and apply them to moft of the 
nautic phaenomena which have hitherto been 
confidered as inexplicable. But my time, 
and the times, will not allow it. It is enough 
to have deduced the principal movements. — 
I have made way through this labyrinth, 
with a degree of labour which the reader 
will fcarcely credit. I have given him the clue, 
I now prefent him with the thread. He wiW, 
doubtlefsy be able to unravel much further 
without my aid. I can affure him, that by en- 
lightening himfelf with thefe principles, when 
reading voyages which have fome exaftnefs in 
the dates of their obfervation, fuch as thofe of 
Abel Tafman, Hugo Linfchoten, General Beau- 
lieu, Froger, Frafer, Dampier, Ellis, &c. he 
will perceive a new dawn breaking on parts, 
of thefe journals, which are generally efteemed 
unprofitable and obfcure. 

If my time and my means had allowed me 
to throw all the light poflible on this fubjeQ;, 
I dare flatter myfelf I ihould have made it in- 
finitely more interefting. I had fhewa on two 
large folid globes> the two general currents of 
the ocean, in winter and fummer, by arrows^ 
cxpreflive of the exa£t intervals between each 

tide. 



{ 83 ) 

tide, and their lateral counter currents in the 
narrows of all ftraights, which produce on 
different fhores the counter tides, femi-diumal, 
diurnal, weekly, lunar, and femi-annual. Thefe 
counter tides had produced others in return at 
the ftraights of thofe iflands, fo that the ocean 
had appeared like a vaft fluid, departing from 
each pole, and forming on the coafts a mul- 
titude of counter currents and counter tides, 
the whole depending on the fufion of a fingle 
pole. I had employed for this purpofe the 
moft efteemed maritime journals. It had evi- 
dently appeared that the bays of continents 
and even of iflands are flickered from the 
general currents ; and I had alfo fliewn, that 
the pofition and direftion of ali rivers are 
placed with reference to thefe currents and 
tides of the ocean, in fome places to accelerate 
them, and to retard them in others, — -juft as 
the courfe of rivulets and rivers is with refe- 
rence to the current of their ftreams, and for 
the fame purpofes. 

I had gone ftili further. In order to amend 
the barren ftate of our geography, and to unite 
the varied graces of the feveral orders of na 
ture, inftead of arrows, I had made ufe of 
figures more ^nalagous to the fea, and I had 
M 2 added 



( 84 ) 

added new proofs to the theory of polar fufion, 
by giving many fpecies of travelling fifh, w^hich 
during certain times of the year abandon them- 
felves to the currents, and pafs from one hemi- 
fphere to the other. It is very certain that the 
principal point of union between the two poles 
is exaftly in the narrows, between Guinea and 
Brazil, where we have obferved the two great 
counter currrents were formed, and which 
return toward the poles. This is the rendez- 
vous of fifli travelling from the north and 
the fouth pole. Herrings, whales, and macka- 
rels, are found in profufion on thefe coafts 
during the fummer. The northern whales 
were fo plenty formerly in the Brazils, that, 
according to the relation of Voyagers, their 
fiflicry was farmed, and produced a great reve- 
nue to the King of Portugal. I do not know 
its prefent ftate, perhaps the noife of European 
artillery has driven them from thofc coafts. 
Cod was alfo caught in great quantity, and 
known over all America, by the name of 
Brazil cod. On the other hand, by the narra- 
tive of the Dutchman Bofman, who has given 
us a very good account of Guinea, whales of 
the kind, called Nordt Capers, or Northern 
Privateers, abound on the coaft of Guinea, 
He pretends they come there to produce their 
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young. Artus has preferved a lift of travelling 
fifli, which appear on that coaft during the dif- 
ferent months of the year ; though very im- 
perfeft, yet the filh peculiar to each pole are 
found in it. In the month of April, or May, 
it is a kind of thornback, which fwims on the 
furface of the fea ; in June and July a kind 
of herring, fo numerous, that the negroes, by 
throwing among them a piece of lead, at the 
end of a long line befet with hooks, always 
catch many at one draught. In the fame 
months they catch many fea lobfters, like thofe, 
fays Artus, caught in Norway. In September 
various kinds of mackarel arrive. There ap-» 
pears at the fame time a kind of mullet, which, 
in contradiction to other fifh, make towards 
any noife ; the negroes employ this inftinft 
to catch them ; — they fix to a piece of wood 
befet with hooks, a kind of bell, which making 
a noife attracts the fifli, and endeavouring to 
bite the wood they are hooked. Thus muni- 
ficent nature has fuppiied the negroes with food 
proportioned to their induftry. This fpecies 
of mullet, feems> by its inftinfl:, deftined to 
boifterous feas and climates, fince it only ap- 
pears in the autumnal equinox during the 
revolution of the feafons. But in the months 

of 
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of 0£lober and November, we are vifited by 
abundance of fifli, whofe names and cuftoms 
are unknown in Europe, and which appear 
natives of the fouth pole, whofe currents are 
then in a£lion. Such are the fea pike, or be- 
cune, whofe teeth are very fharp, and bite 
very dangerous. — A kind of falmon with white 
flefh, of remarkably good tafte ; another called 
the fea-ftar. — A kind of fea-dog, with a large 
head, and a jaw like a warming pan ; it is 
marked on the back with a crofs, and is fo 
large that a lingle fifli loads two or three boats. 
In December numbers of the corfofedo, or 
moons, arrive, which are alfo feen in June. 
The corfofedo feems to regulate his march 
with the folftice. He is equally broad and 
long, and is caught by faftening a piece of 
fugar-cane to a hook. The tafte of this fifli 
for fugar-cane, is a further proof of the har- 
mony exifting between fifli and vegetables. 
Laftly, in the months of January, February, 
and March, the coaft of Guinea exhibits a 
fpecies of fmall fifli with large eyes, which 
Artus thinks are the oculus, or pifcis oculatus 
©f Pliny. ITiis fifli is alfo an inhabitant of 
the troubled equinoftial feas, for he leaps and 
moves with confiderable noife. 
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If my time had allowed, I had extended 
thefe elementary harmonies to various inha- 
bitants in the department of the fea. We 
fliould, for inftance, have feen the caufe of 
the alternate paffage of turtle, which go every 
year for fix months to certain iflands, and 
which fix months after are found in iflands 
feven or eight hundred leagues diilant, without 
its having as yet been comprehended how this 
amphibious fluggard could make fuch voyages 
to places he cannot difcern. We ftiould have 
feen their heavy fleets, during the night, float- 
ing without exertion with the general current 
of the ocean, — coafting by moonlight under 
the dark promontaries of iflands, and in the 
defert bays, for fome fandy, quiet fpot, where 
they might in repofe depofit their eggs. — - 
Others, like mackarels, fail not to arrive at 
the accuftomed feafons upon other ftiores, and 
with the fame currents, for at that time they 
are blind. " When mackarels appear on the 
" coaft of Canada," fays Denis, formerly Gover- 
nor of that country, " they are fl:one blind* 
" They have a coat over their eyes, which they 
" only ftied in June^ and then they fee and 
" travel to the Line."* His evidence is con- 
firmed by others, which is, however, quite un- 

neceflaiy. 
* Nat, Hift, of North America, ch, it* 
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neceffary. Other fifli, like herrings, expofe 
their filvered tribes to the fun, upon the nor- 
thern fhores of Europe and America, (haded 
with pines, and pufli forward to the palm 
trees of the Line, going in fhore againft the 
fouthern tide, which conftantly brings them 
frefti fupph'es. Others, like the tunny, by the 
aid of thefe very tides, enter the Mediterranean 
in the fpring, making its entire circuit ; and 
though they have no marks in their liquid 
liinrow, they know it agaiii, in the middle of 
the darkeft nights, by the light. of the phofpho- 
ric fires produced by their motion. It is the 
fame light which difcovers the fhady coloured 
turtle on the furface of the waters. Thefe 
animals, furrounded by light, appear to have 
flambeaux attached to their tails and fins. 
Thus the phofphoric quality of fea waters 
IS connected with the nightly travels of fifli. 

The fun is the firft caufe of all thefe har- 
monies. Arrived at the equinox, he confign$ 
one pole to winter, and gives the other the 
fignal of fpring, by the rays with which he en- 
vetopes it. The pole, as it heats, pours forth 
on every fide its torrents of waters and melt- 
ing ice, and renews the exiftence of the ocean, 
Tbe» begin the changes in its courfe. In 

its 
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its general current, it carries away moft of the 
fifli from the north to the fouth ; and by its 
counter currents thofe of the fouth to the 
north. It conveys others, by inundations, in- 
to the midland continent, — ^fuch of the fcaly 
breed, as falmon, which generally endeavour to 
move againft the current of a river. 

The floating legions are accompanied by 
innumerable cohorts of fea birds, which leave 
their native climate, and hovering round the 
/ifli, exift at their expence. It is at that time 
we find the fea bird of the fouth landing on our 
northern fhores, fuch as the pelican, the flam- 
mans, or , the crabier, or crab-eater, the 
aigrette, or white heron ; and, vice verfa, on 
the fouthem fhores, the birds peculiar to the 
north, as the lombs, or , the burgomat 
ters, or , and the cormorants. ITien 
alfo the fands of the mofl barren rocks are 
inhabited, and nature prefents new harmonies 
on every fhore. 

If the voyages made by the inhabitants of 
the fea had thrown new lights on the cur- 
rents of the ocean, the currents of the ocean 
had equally thrown new light on the forms 
and cuftoms of fiih, which now appear ex- 
N traordinary 
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traordinary to us. Moft of thefe fifh depofit 
their fpawn in fuch abundance, that the fea 
is fometimes covered with it for many leagues. 
The currents difperfe the fpawn, and while the 
parents are indulging their affeftions on the 
coafts of Norway, their oiBfspring are coming 
to life on the fliores of Africa, or Brazil. . We 
had feen their varied claffes evidently fhaped 
to the different parts of the ocean. — Some, 
like the long blade of a fabre, fuch as ' the 
African fifti, which bear that name, and! de- 
light in pufliing through the narrows of rocks, 
and fwimming againft the moft rapid tides. — 
Others, equally flat, are perfe£lly rdfemd, 'with 
two long horns, projefting from theirs heads, 
and falling back to ferve for a rudder, fuch as 
the filver moons of the Antilles ; thefe mo&ns 
are continually fporting among the ^waves 
which break againft the rocks, without being 
thrown on ftiore. — Others, triangular fifli, and 
Ihaped like trunks, from whence they take 
their name, advance to the middle of the 
breakers and ponds, where there is hardly 
any water, and on the black rocks difplay 
their green, fpotted with gold. — While fome, 
of a reftlefs nature, fearch the fmalleft cor- 
ners of the Ihore for food^ others of con- 
tented difpofition, remain motionlefs, waiting 

the 
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the arrival of their nourifhment. — Some, cruft- 
ed with clumfy habitations of ftone, pave the 
bottom, fuch as the cafques, or , the 

lambis, or , and the thuillees, or 

Others, attached by* ligaments to fmall ftones, 
like the mole, remain at an anchor in the en- 
trance of the rivers. — Others^ again, cement 
themfelves together like oyfters. — ^Others, re- 
fembling the head of a nail, fix themfelves by 
fuftion to the rocks, like the lepas, or 
Others hide themfelves in fand, like the harpe, 
or , the vis, or , and the manche de 

couteau, or , and like the greateft part 

of fhell-fifh, whofe exterior coats are clear and 
brilliant. — Others, like the homars, or lobfters, 
and the crabs, protefted by buckler and corflet, 
are in ambufcade among the ftones, and only 
fhew the end of their horns, and their great 
claws. Had it been in my power, I had ftudied 
the contrafts which thefe innumerable families 
form on the bottom and on the rocks, where 
their ftiells are feen bright as the morning red> 
and fhine like purple and lapis. I had de- 
fcribed thofe watry fields, covered with plants 
of infinite variety in ftiape, which only receive 
the rays of the fun through the fluid. — ^Their 
valleys, through which currents run with the 
fwiftnefs of a fluice, producing elaftic plants, 
N 2 full 
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full of holes, fuch as the leaves of the panache 
marin, or , through which the water 

runs like a fieve.— ^I had fhewn their rocks, 
which rife from the bottom like immoveable 
moles, with hollow flanks, befet with madre- 
pores, or , and hung with garlands of 
fucus,or , of algues, or , and of 
varechs,* or , of eveiy colour, ferving as 
retreats and refting places to the phogues, or 
, and to fea-horfes. — In tempefts, the 
fhaded beds of the ocean are darkened with 
clouds, and produce phofphoric light, and un- 
common noifes, proceeding from their cavi- 
ties, and calling the filent inhabitants of the 
fea to their food. — I had endeavoured to have 
penetrated further, and to have developed 
myfteries as yet unknown to man, and had 
noticed the ways of Infinite Wifdom, moving 
beneath the waters. But thefe laborious and 
pleafing refearches, fo advantageous to our 
fiflieries, and to natural hiftory, are at prefent 
beyond my means and^ my labour. 

I dare, however, hope that the new theory 
I have prefented, on the caufe of the general 
currents of the fea, may be ufeful to navigation. 
I (hould fuppofe a (hip failing in all March, with 
the fet of our polar fufion, and keeping the mid- 
dle 
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die of the Atlantic canal, may go during the 
fummer to the Eaft Indies, at all times aided by 
the current. This I could alfo prove by the prac- 
tice of many fliips. It is true, during that 
feafon, which is the winter of the fouthern 
hemifphere, it is dangerous to make the Cape ;* 
becaufe the weftern monfoon, which then pre- 
vails, caufes heavy gales there; and on the coafts 
of India, lying oppofite to the Cape. But I 
fancy thefe difficulties might be obviated, by 
increafing the latitude. The fame fhip may 
return from the Eaft Indies fix months after;> 
during our winter, with the fufion of the fouth 
pole. It wouldi on the contrary, employ the 
counter currents of the general current, or 
their lateral tides, to navigate at different fea- 
fons along the continents. It is eafy from this 
theory to deduce other refources for the navi- 
gation of other feas; thefe currents maybe 
employed for the difcovery of new illands, all 
iflands being found at the extremity or union 
of one or more currents, as all volcanos are 
placed in their remoux, or reaftion. 
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I DO not recoUeft to have added any 
thing to the fecond edition, one obfervation 
excepted, on the counter currents of the 
Ohio,* which I have alfo introduced in the 
prefent. But the obfervation is of confequence, 
being an additional proof in favour of my hy- 
pothefis on the theory of tides. 

The reader v^ill recolleft that I refer the 
northern direction of our fummer tides to the 
counter currents of the general current of the 

* A great river in North America, running many hun- 
dred miles from Pittlburgh, in the State of Pcnfylvania, 
to its jundlion with the Mifliiippi.— See Morfe's American 
Geography, 

Tkansiatok's Note, 

Atlantic 
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Atlantic ocean, which in that feafon proceeds 
from our pole, whofe ice is partly melted by 
the aftion of the fun heating it for fix months. 
I conjeftured that this general current, then 
ftreaming to the fouthward, found itfelf 
ftraightened between Cape St. Auguftine in 
America, and by the entrance of the Gulph 
of Guinea in Africa, and produced counter 
currents on each fide, giving us our tides, 
which come to the northward upon our fliores. 
Thefe counter currents aftually exifl: in thefe 
places, and are at all times produced on each 
fide of a ftraight, difcharging a body of water. 
But I was under no neceflity of fuppofing 
the reaction of Cape St. Auguftine, and the 
entrance of the Gulph of Guinea, to account 
for our tides flowing far to the northward. 
The mere aftion of the general current of the 
Atlantic, which ftreams from the north pole, 
and runs to the fouthward, impelling 9 great 
body of water, which it throws off to the right 
and left, is enough to produce, on each fide, 
thofe lateral reaftions, from whence arife our 
tides which flow to the northward. 

I quoted two obfervations on this fubje£l, 
the firft of which is open to immediate de- 
cifion.^ — ^That of a ftream, which running iiito 

a bafon. 
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ti bafon, creates on its (ides an eddy or counter 
current, bringing back the ftraw, and other 
floating bodies, to its very fource. 

The fecond obfervation is taken from Father 
Charlevoix in his Hiftory of New France. He 
relates, that though he had contrary winds, 
he made eight leagues in the day on lake 
Michigan,* againft the general current, by 
means of the lateral counter currents. 

But Mr. CreveccBur, author of the Letters of 
an American Cultivator,t goes ftill further, 
for he afferts, that in ^fcending the Ohio, 
along its banks he made 422 miles in fourteen 
days, which is more than ten leagues per day, 
^^ by the afliftance of the eddy, which has 
" always a velocity equal to the general 
'' ftream." 

Thus the general efFeft of tides is placed 
in its ftrongeft light, by the example of the 
lateral counter currents of our bafons, into 
which ftreams are difcharged ; by lakes re- 
ceiving rivers 3 and by thofe of rivers them- 
felves, even in oppofition to their confiderable 
O declivity, 

• In North America^ 
+ Vol, III, p, 433. 
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declivity, without any want of ftraights to pro- 
duce thefe reaftions in the whole extent of 
their fhores, though ftraights will confiderably 
augment the counter currents or eddies.* 

It is true, the fet of our tides to the north- 
ward, in winter, cannot be explained, as the 
effeft of the lateral counter current of the At- 
lantic ocean, which comes from the north, 
fince its general current ftreams from the fouth 
pole, whofe ice is melted by the fun. But 
the fet of thefe tides towards the north is ftill 
more eafily conceived as the direft effeft of 
the general current of the fouth pole, which 
goes immediately to the north. In this di- 
reftion, this fouthem current is almoft always 
pafling from a wider to a narrower place, — ^firft 
confining itfelf between Cape Horn and the 
Cape of Good Hope, and running into the 
very bays arid inland feas of the north, it drives 
in one mafs the whole volume of the Atlantic 

^ The Ohio is, in fad;, a long lake, for the current of 
the Miflifippi is fo much the flronger that it flops the cur* 
rent of the Ohio, and drives it back in a flrong eddy, 
"which is communicated to its very fource. The fame 
may be obfcrvcd of the Miflifippi itfelf, and of all rivers, 
lakes, and feas. 

Translator's Note, 

ocean. 
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ocean, without allowing part to efcape to the 
right or left. — Yet, if it met in its way any 
cape or ftraight, which oppofed its courfe, it 
would there certainly form a lateral counter 
current or tide, fetting in contrary direftions; 
and this is the efFeft produced at Cape St. 
Auguftine in America, and in Africa, within 
the Gulph of Guinea, towards the 10th deg. 
of north latitude, that is, at the two places 
where thefe two parts of the world are neareft 
each other ; for in the fummer of the fouth 
pole, the currents and tides, far from going 
north within thefe capes, return to the fouth- 
ward on the coaft of America ; and to the eaft- 
ward on the coaft of Africa, along the Gulph 
of Guinea, againft all laws of the lunar fyf- 
tem. 

I could produce a volume of new proofs in 
fupport of the alternate fufion of the polar ice, 
and of the lengthening of the earth at the 
poles, which are the confequences of each 
other. But I have quoted in my former 
volumes more than are neceflary to eftablifh 
thefe fa£ts. The filence even of the academies 
on fuch important fubjefts, is proof that they 
have nothing to produce againft me. Had I 
been wrong in ftating the ftrange geometrical 
O 2 error. 
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error, by which it is concluded that the poks 
of the earth are flattened, and which clearly 
demonftrates their being lengthened, journals 
had not been wanting to filence the opinions 
of a hermit. I have only met with one which 
has avowed its fentiments ; amid fo many lite- 
rary powers, which are difputing the empire 
of opinion, one journal has in my favour (hewn 
the flag of truce. It is that of Deux Fonts, to 
which, in my ufual cuftom, I publickly make 
my acknowledgement, though, in the prefent 
inftance, it is more a fervice rendered to truth, 
than to me, who am perfonally unknow^n to a 
writer fo eftimable in his impartiality. 

On the other hand, if the academies have 
n6t explained themfelves, we muft admit of 
their diftrefs, in publickly recanting a geome- 
trical error of fuch general and eftabliftied be- 
lief. They cannot fanftion my deduftions 
without condemning their own ; and mine 
they cannot condemn, becaufe eftablifhed by 
their own labours. I have been led only by 
my attachment to truth, which ought ever to 
fupercede individual intereft. A feeling for 
my reputation, I muft confefs, had alfo its 
Ihare, though infinitely in the lefler degree* 
My chief motive was public utility. I have 

neither 



( 101 ) 

neither made ufe of ridicule nor enthufiafm, 
againft men of eminence, convifted of error. 
I am not intoxicated with my individual rea- 
fon. I have not attributed their error to any 
want of information, but to the brilliancy of 
fyftems, and efpecially to the influence of edu- 
cation and moral habits, which veil our judg- 
ment with fuch extraordinary prejudices. 

To be convinced that the poles of the world 
are lengthened, it is not neceflary to folve any 
highly difficult geometrical problem. The 
moft general acquaintance with the laws of 
geometry and phylics is amply fufficient. 

Before I colleflt the proofs which I hav€ al- 
ready given, and adduce further demonftra- 
tion, I (hall mention the means of afcertain- 
ing the truth, as much with a view to my own 
conviflion as to that of my readers. 

We are wandering in utter darknefs, 

" And ftill quite out at fea, nor fee the fliorc/' 

Here and there we difcover fome uncon- 
nefted fafts, as we do an ifland in the middle 
of the ocean. To attain that ifland, it is not 
merely enough to know its diftance to the north 

or 
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or. to the weft. The latitude prefents us with 
an entire circle ; the longitude with another : 
but the point of interfeftion determines the 
cxaft pofition of the ifland. Thus truth is 
only to be obtained by confidering it under 
various afpefts. Hence an objeft which we 
can bring under the infpeftion of all our fenfes, 
is much better known to us, than another 
which can only be referred to one of them. 
A tree is better known to us than a ftar, be- 
caufe the tree is within our fight and touch. 
ITie bloffom is better known than the ftem, 
becaufe we are able to add the fenfe of fmell- 
ing to our inquiry; and our obfervations are 
ftill more extenfive on the fruit, becaufe we 
tafte it, and review it with four of the fenfes 
at once. — ^With refpeft to objefts to which 
we can only apply a fingle organ, fuch as that 
of fight, we fliall only become acquainted 
with its merits, by confidering it in different 
points of view. A tower on the horizon ap- 
pears blue, fmall, and round. — On approach 
it is white, large, and angular ; — it is then 
concluded to be fquare. — Go round it, and it 
is a pentagon. — It is fo lofty, that it appears 
impofliible to afcertain its height without a 
quadrant. Take an objeft of acceffible height, 
as that of the obferver's fhadow, compared to 

that 
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that of his height, and by a common rule of 
three, the altitude of the inage^hlc tower is 
procured.* m^^^'' 

Thus it appears, that truth is only to be ob* 
tained by confidering it under various relations. 
And, therefore, God only is poffeffed of know- 
ledge, becaufe only acquainted with the " nice 
^^ dependencies," which exift throughout na- 
ture ; and becaufe he only is univerfally known 
to all the inhabitants of the earth, having ef* 
tablifhed an unlimited relation with the feve- 
ral parts of his univerfe. 

Truths are connefted with each other, and 
to poffefs, we muft compare them. Had the 
academicians made ufe of this principle, they 
had perceived that the poles being flattened 
was an error. It was only neceflary to apply 
the refult of fuch hypothefis to the partition of 
waters. If the poles are flattened, their ra- 
dii^ being the fliorteft on the earth, the waters 
would have accumulated there, as the lowefl; 
part of the globe. On the other hand, if the 
equator were fvvelled, the waters would have 

* As my fliadow ; my hieight : : the fliadow of the 

itowcr : its height. 

Translator's Note. 

forfaken 
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forfaken it, and the torrid zone would exhibit, 
in its whole circumference, a belt of dry land, 
fix leagues and a half high in the center, finee 
the academicians affert that the radii of the 
earth, at the equator, exceed thofe of the poles 
by that much. 

But the figure of the earth furnifhes us 
with appearances exaftly the reverfe. The 
wideft and deepeft feas are near the equator ; 
and about the north pole the earth extends 
very far to the northward, and the feas which 
it contains are only mediterraneans, full of 
banks. 

The fouth pole, indeed, is encompaffed by 
an immenfe ocean ; but as Captain Cook 
could not approach it nearer than 475 leagues, 
we know not whether there is any land about it. 
It is alfo probable, that nature, which balances 
and compares all things, has made up the ter- 
ritorial elevation of the north pole, by an equi- 
valent altitude of ice at the fouth pole ; and 
Capt. Cook found the fouthern cupola much 
more lofty and extenfive than the northern, — 
nor does he admit of any comparifon between 
them. Speaking of thefe folid extremities of 
ice, which prevented his penetrating further 

fouth 
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fouth than the 71 degree of latitude, and 
which refembled a chain of mountains, riiing 
one above the other, and lofing their fummits 
in the clouds, he fays, in January 1774, " I 
" fancy fuch mountains of ice were never feen 
" in the Greenland feas — at lead I never heard 
^' or read of fuch ; nor is any comparifon to 
** be drawn between the ice "of the north pole 
^' and that of the fouth." 

This wonderful altitude of ice, of which Cook 
only faw one extremity, may then b^ equi- 
valent to the territorial elevation of the nor- 
thern pole, which has been afcertained by the 
difcoveries of the academicians ; but, although 
the frozen feas of the fouthem pole refufe all 
accefs to geometricians, we fhall yet trace, by 
two authentic obfervations, that its unfrozen 
feas are more elevated than thofe of the equa- 
tor, and of the fame height with thpfe of the 
northern pole : — And we fhall at the fame 
time prove the prolongation of the poles, by 
ufing the method adopted to prove their be- 
ing flattened. This hypothcfis has produced 
further proof of its falfity, by being applied to 
the diftribution oi the land and waters of the 
gld>c ; that of the lengthening of the poles will 
acquire farther credit, by applying it to the 
P various 
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Various harmonies of nature. Among the 
proofs which I have before adduced, will be 
found fome geometrical, fome geographical, 
fome atmofphericy fome nautical, and fome 
aftronomical. 

1ft. The firft proof of the lengthening 
of the poles is geometrical, and is enough 
to throw on that truth, the laft degree of 
evidence. It is eafily fuppofed, that if in a 
ch-cle the degrees or portion of that circle 
become longer, the whole portion of that 
circle muft become longer alfo ; but the^ de 
grees of a meridian become longer under the 
polar circle, becaufe they are greater than thofe 
at the equator, according to the academicians. 
The polar arc, then, muft alfo become longer. 
I have already brought forward this argument 
to prove the polar circle is not flattened ^ X 
may alfo ufe it to prove it lengthened. 

2dly. The fecond proof of the poles being 
lengthened, is atmofpheric ; for the altitude 
of the atmofphere decreafes, as we afcend a 
moimtain ; and this altitude alfo decreafes as 
we approach the pole. I have on this fubjeft 
two experiments of the barometer; the firft 
for the northern, and the fecond for the foutb- 

cm 
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em hemifphere. The barometer at Paris falls 
one line, at eleven toifes, or fathoms, of ele- 
vation. It falls alfo one line in Sweden, if 
only raifed ten toifes, or fathoms, one foot, fix 
inches, and four lines. The atmofphere, then, 
in Sweden, is fo much lower, or, which is the 
fame thing, its continent is higher than at Paris, 
ajid, therefore, the earth lengthens to the north- 
ward. This experiment and deduftion canr 
not be rejefted by academicians, for they are 
taken from tJxe Amuds of the Academy of 

3dly. The third dbfervation, on the depref- 
fion of the atmofphere at the poles, was made 
at the fouth pole. It is a fucceffion of daily 
barometric obfervations, in the fouthem hemi- 
fphere, by Capt. Cook, in the years 1773, 1774, 
and 1775. In them we fee the mercury 
fcarcely rife above 29 inches, fouth of the 
fixth degree of latitude ; and almoft always to 
30 inches and beyond it, when nearing the 
torrid zone, — ^which proves that the barometer 
fell when approaching the fouth pole, as it 
did when approaching the north, and that con-r 
fequently they each of them are lengthened. 
The t?ible of thefp obfervations may be feen 

r 9 ^t 

• Of the year 1712, p^ 4f 
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at the end of Capt. Cook's fccond voyage. 
Thofe of the fame nature, which were made 
in the next voyage, give us no regular dif- 
ference, whatever be the latitude of the (hip, 
which proves their inaccuracy ; probably oc- 
cafioned by the fucceflive deaths of the obfer- 
vers, fuch as the learned Anderfon, furgeon 
of the ftiip ; that of Capt. Cook, and of his fuc- 
ceflbr, Capt. Clarke. 

4thly. The fourth proof of the lengthening 
of the poles is nautic, and founded on fix ex- 
periments, of three different kinds. The two 
firfl are taken from the annual defcent of the 
polar ice towards the Line ; — ^the two next, 
from the currents proceeding from their re- 
fpe6i:ive poles during the fummer; — and the 
two lafl, from the rapidity and extent of thefe 
very currents, which, in alternate fucceffion, 
perform the circuit of the world, each in fix 
months. Of thefe experiments, three apper- 
tain to the north, and three to the fouth pole. 

The firft experiment, taken from the defcent 
of the ice from the north pole, is fupported by 
the teflimony of the mofl eminent navigators 
in the northern feas, Among others, of Ellis, 
Linfchoten, Barents, Martens, and Denis, 

Governor 
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Governor of Canada, who atteft that the ice 
is of prodigious elevation, and often met in 
the fpring, in moderate latitudes.* Denis fays 
they are loftier than the towers of Notre 
Dame,! that they fometimes form a chain of 
more than one day's fail, and that they 
ground on the banks of Newfoundland. ITie 
northern parts of the bank are not higher 
than the 50th degree of latitude, and the 
whalers only meet the fblid mafs of ice to- 
wards the 75th degree of latitude; but fup- 
pofing the ice, in winter, to extend from the 
pole to the 65th degree of latitude, the float- 
ing ice, which leaves it, muft traverfe 375 
leagues in the two firft months of the fpring. 
It is not the wind which impels it to the 
fouthward, fince the fifliermen generally have 
fair winds. Variable winds would carry them 
indifferently to the northward, eaflward, or 
weftward ; but they are conveyed every year 
by the northern current towards the Line, be- 
caufe the pole, from whence it flows, is more 
elevated. 

♦ By his Majefly's (hip Formidable, between laL 40 

and 41 N. in July 1783,— A fmall ifland was fomc years 

ago towed into CarliHe Bay^ Barbadoes. 

f At Paris, 

Translator's Note. 

5thly, 
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othly. The fecond experiment of the fame 
nature is for the fouth pole, and is taken from 
Capt. Cook's Voyage in 1774.—" On the 
" 10th of December, at eight in the morning, 
" we difcovered ice to the weftward ;" and 
Mr. Fofter adds, " about two leagues to wind- 
" ward, another mafs, which looked like a white 
" point of land. — ^In the afternoon we paffed 
" near a third, which was cubical, and two 
^* thoufand feet in length, four hundred in 
" breadth, and at leaft two hundred in height." 
Cook was then in 51^ fouth and two degrees 
weft of the Cape of Good Hope. He faw 
many more, till the 17th of January 1773 ; 
but at that time, being in 65^ 15' of fouth 
latitude, he was flopped by an irregular body 
of ice, which prevented his going farther fouth ; 
fuppofing, then, the firft ice he met with, on 
the 10th of December, to have left this body 
the 10th of October, which is the time the 
power of the fun begins to difTolve the fouthern 
ice, it muft have travelled fourteen degrees 
towards the Line, or, 350 leagues in two 
months, — that is, nearly the fame diftance, and 
in much the fame time, with that which pro- 
ceeds from the north pole. Therefore, the 
ibuth pole, like the north pole, is more elevated 

than 
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than the equator, fince its ice ftreams to the 
torrid zone. 

6thly. ITie third nautic expewment, to prove 
the north pole is lengthened, is taken front 
the currents which immediately ftream from 
the bays and ftraights in the north, with the 
rapidity of a flvuce. I have, on this fubje£t, 
cited the fame northern navigators, Linfcho- 
ten ; Barents, fent by the Dutch to difcover a 
N. E, paifage to China; and Ellis, by the 
Englifh, to the bottom of Hudfon's Bay, to 
difcover a N. W. paflage to the South fea. — 
They found in thefe northern feas, currents, 
proceeding from their refpe£tive bays and 
ftraights, running at the rate of eight or ten 
leagues an hour, and carrying with them 
an incalculable quantity of floating ice, and 
tides the moft rapid, which, like the currents, 
ifliied immediately from the N. E. and N. W, 
according to the pofitioii of the land. It 
is from thefe regular and various fa£ls, that 
I am convinced the fufion of the polar ice is the 
fecondary caufe of the movement of the ocean, 
the fun being the primary caufe. 

7thly. The currents of the South fea alfo take 
their origin at the fouth pole. Cook fays of them, 

in 
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In January 1774, "My opinion, and that of* 
** moil of the officers, was this ; that the ice 
" extended to the poles, or that, perhaps, it 
" furrounded fome land, to which it had been 
" attached from the moft remote antiquity. — 
** That to the fouthward of this parallel was 
*^ formed all the ice we met with to the north- 
" ward ; and that afterwards, detached from 
" it by gales of wind, or other caufes, it is 
" thrown to the northward by the currents, 
" which in the high latitudes we invariably 
*' found to fet in that direction." 

Thus a fourth nautic proof afcertains the 
fouth pole to be lengthened, as the north pole 
is ; for, if they both were flattened, the cur- 
rents would fet to them, inftead of running to 
the Line. 

The fouthern currents are not fo firong at 
their fource as the northern, becaufe they are 
not like the laft, colle£ted in bays, and there 
iiTued through ftraightss but we fhall find 
they extend equally far. 

8thly. The fifth nautic proof, of the eleva- 
tion of the poles above the horizon of every 
(m, is taken from the rapidity and extent of 

their 
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their currents, which run the circuit of the 
world. I h^ve before cited, that of the In- 
dian ocean, which fets fix months to the eaft, 
and fix months to the weft, according to the 
affertion of all eaftern navigators. I ftiowed 
that this alternate and femi-annual current 
could not be deduced from the fun's or moon's 
orbit, which always go from eaft to weft ; but 
to the united heat of thefe planets, which al- 
ternately, during fix months, melt the ice of 
each pole. 

I have alfo adduced two very curious fa£l:s> 
to prove that a fimilar alternate and femi-an- 
nual current prevails in the Atlantic ocean, 
where it, even now, is not admitted to exiftv 
The firft is that oF Rennefort, who, in the 
month of July 1666, failing from the Azores, 
obferved the feas covered with the wreck of 
a naval fight, which nine days before had 
taken place between the Englifh and Dutch, 
off Oftend. This wreck, in nine days, tra- 
velled more than 275 leagues to the fouth- 
ward, which gives it thirty-four leagues per 
day ; and is a fifth nautic proof, from the 
rapidity of the northern currents, that the pole 
is confiderably more elevated than the horizon 
of other feas. 

Q 9thly. 



( 114 j 

9thly. The fixth nautic experiment, par- 
ticularly eftablifties the elevation of the foutb 
pole, by the extent of its^ currents, which in 
winter are impelled to the extremity of the 
Atlantic ocean, and is the obfervation of Mr. 
Pennant, a celebrated Englifh naturaiift, wha 
reports, that the marts of the Tilbury* fhip 
of war, burnt at Jamaica, was thrown by the 
15ba upon the coaft of the Hebrides; and that 
annually, on the fhores of thefe iflands, are- 
taken up the feeds of plants, which only grow 
ih and about Jamaica. Cook alfo affures us, 
in his Voyages, as an authentic fa6t, that every 
year, on the coafts of Ireland, are found great 
quantity of flat and round feed, called bulla 
eyes, which only grow in America. 

lOthly and 1 Ithly. The aftronomical proofs 
of the poles being lengthened, are three in num- 
ber. The two firft are lunar ; and the double 
obfervation of Tycho Brahe, and Kepler, who, 
in central eclipfes of the moon, perceived the 
(hade of the earth lengthened at the poles. 
Nothing ctn be objefted to the fights of two 
fuch celebrated aftronomers, whofe calcula- 
tions, far from being affifted, were deranged 
by their obfervation. 

12thly, 
♦ Vide note, p. 61. 



( 115 ) 

12tlily. The third aftronomical proof, of the 
poles being lengthened, is folar, and has refe- 
rence to the north pole. It is the obfervation 
of Barents, who, from Nova Zembla, in lati- 
tude 76 N. faw the fun on the horizon fifteen 
days fooner than he expefted ; the fun, in this 
cafe, was 2| degrees higher than it ought to 
have appeared ; and, in that latitude, allowing 
1 deg. and even l' 30f\ for the refraftion of 
the atmofphere in winter, which is very con- 
(iderable, there remains, at lead, one degree, 
for the elevation of the obferver, on the horizon 
of Nova Zembla. I have noticed, on this 
fubjeft, another error of the academician Bou- 
guer, who only gives 34^ for the greateft re- 
fraflion of the fun in all climates. 

Thefe twelve proofs, taken from various 
harmonies of nature, mutually agree in ef- 
tabliftiing that the poles are lengthened. They 
are fupported by a multitude of fafls, to 
which I could add others ; while the acade« 
micians cannot refer their hypothefis, of the 
poles being flattened, to any phaenomenon of 
the earth, fea, or atmofphere, without imme- 
diately perceiving its fallacy; but geometry 
»lone is enough to confute them. 

Q 2 Indeedji 
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Indeed, the vibrations of the pendulum are 
brought to agree with their theory ; but this 
experiment is liable to numberlefs errors, — 
and is at leaft as fufpicious as that of the 
burning glafs, which induced them to believe 
that the rays of the moon were void of heat, 
though the contrary has been proved at Rome 
and Paris, by Profeflbrs of Phyfic. The pen- 
dulum lengthens by heat, and contracts by cold ; 
and it is very difficult to balance thefe vari- 
ations by an affemblage compofed of rods, of 
different metals. 

It being proved, then, that the poles are 
lengthened, the currents of the fea, and its 
tides^ are naturally deduced. 

Many perfons obferving that a fimilar in- 
creafe and decreafe take place between the 
tides of the fea and the phafes of the moon, 
are perfuaded that this planet, by its attrac- 
tion, is their primary caufe ; but thefe depen- 
dencies only exift in certain parts of the At- 
lantic ocean ; — they proceed, not from the 
attra£tion of the moon upon the waters, but 
from the reflefted heat of the fun on the polar 
ice, whofe fufions it increafes, according to 
the particular laws of our continents. In 

^11 
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all other places, the number, change, duration, 
irregularity, and regularity of the tides, have 
no relation with the phafes of the moon; 
but, on the contrary, proceed from the efFefts 
of the fun on the polar ice, and from the for- 
mation of the poles. This I fliall endeavour 
to prove. 

If the moon afted by attraction,' upon the 
tides of the ocean, (he would equally exert that 
power on inland feas and on lakes. But that 
is not the cafe ; fince inland feas and lakes 
have not any tides, at leaft lunar tides. We 
have noticed that lakes, fituated at the foot 
of mountains of ice, are fubjeft in fummer to 
folar tides, that is, have a flood like the ocean. 
Such as the lake of Geneva, which has a re- 
gular flood every afternoon. This agreement 
between the flood of lakes, fituated near 
mountains of ice, and the heat of the fun, 
gives the higheft probability to my theory of 
tides ; and, on the contrary, the difagreement 
between thefe floods and the phafes of the 
moon, and the quiet of inland feas, when this 
planet pafles their meridian, muft weaken our 
belief in its power of attraftion. But we are 
about to obferve, that in the ocean itfelf the 
greateft number of the tides have no relation 

with 
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and go towards the Line, againft the lunar 
fyftem ; and its tides are of twelve hours, which 
is an additional difficulty* 

In Englifli Harbour, on the coaft of New 
Britain, in lat. 5^ S. long. 132 E. Capt. 
Carteret, in Auguft 1767, fays, " The tide 
" has its flood and ebb, once in twenty hours.'* 

In the Bay of Iflands, in New Zealand, in 
lat. 34^ 59' S. and long. 185^ 36^ W. Capt. 
Cook, in December 1769, fays, " From the 
*^ obfervations I have been able to make, on 
" the fubjeO: of tides, it feems that the flood 
** comes from the fouth." 

All thefe are tides In the open fea, fetting 
towards the Line, againft the impulfe of the 
moon. At that feafon they reach New Zea- 
land, from the fouth pole, whofe currents were 
then in aftivity, for December is the fummer 
of that pole. That of Maflafuero, though ob- 
ferved in April by Capt. Byron, had the fame 
fource, becaufe the currents of the north pole, 
which only began in the end of March, the 
time of our vernal equinox, had not yet checked 
the powers of the fouth pole in the fouthern 
hemifphere. 

At 
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At the mouth of Endeavour River, in New 
Holland, in lat. 15^ 26' S. and long. 214 42' 
W. where Capt. Cook refitted after ftriking 
the ground, he fays, in June 1770, " the flood 
** and the ebb were only felt once in the 
** twenty-four hours, which we perceived while 
" the (hip was on the rocks." 

At the entrance of Chriftmas Harbour, in 
Kerguelen Land, lat. 48^ 29' S. long. 68^ 42' E. 
Capt. Cook fays, in December 1776, *^ while 
" we were at an anchor, we obferved the flood 
" came from the S. E. at the rate of at leaft two 
" miles an hour." 

Here then, is another tide which fets di- 
reftly from the fouth pole. It feems this tide 
was regular, and daily, — that is, of twelve 
hours ; for Cook adds, fome pages after, " It 
" is high water about ten o'clock, at full and 
" change, and the flood rifes and falls about 
"four feet." 

At Otaheite, in lat. 17^ 29' S.lohg. 149«^ 35' 

W. Capt. Cook fays, in December 1777, we 

" alfo made fome obfervations on the tides, and 

" wiflied to afcertain their greateft rife. During 

R my 
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" inyfecondvoyage,Mr. Wales thought the flood 
" rofe higher than I imagined it did in 1769. 
" We now proved that this difference was not 
" real ; that is, that the tide only rofe twelve 
" or fourteen inches at moft. We obferved it 
" to be high water at noon in the quarters, as 
" well as at the full and change." Capt. Cook 
gives a table of tides for thefe iflands, from 
the 1ft to the 26th November, — ^whence it is 
clear that there is only one tide each day, 
which, throughout the whole of the month, 
was at its mean height, between the hours of 
eleven and one. It is then plain that tides fo 
regular, at fuch different ages of the moon, 
have not any relation with the phafes of that 
planet. 

Capt. Cook was at Otaheite, in July 1769, 
that is, in the winter of the fouth pole. He 
was there again in December, 1777, which 
is its fummer ; the fufions of that pole, be- 
ing at that time of the year more ample, and 
contiguous to Otaheite, than thofe of the north 
pole, it is probable the tides would be ftronger 
in December than in July; and that Mr. Wales 
was right. 

Let 
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Let us now follow the tides in the northern 
part of the South fea. 

At the entrance of Nootka, in America, lat. 
49" 36' N. long. 233^ 17' E. Capt. Cook fays, 
in April 1778, " It is high water at 12 h. 28', 
" at full change. The tide rifes eight feet nine 
** inches. I fpeak of the morning tides, and 
*< of thofe which happen two or three days 
** after the full and change. The night tides are 
*^ then two feet higher. This very confiderable 
*' elevation was very vifible at high water of 
** the full moon, which took place (hortly after 
*^ our arrival. It feemed evident the fame 
" would take place upon the flood of the new 
*^ moon. We did not however continue there 
" fufficiently long to decide with certainty." 

We find then, on the oppofite fide of our he- 
mifphere, femi-diurnal, or two tides in the day 
fimilar to our own ^ while there only appears 
to be one in the fouthem hemifphere, that is, 
in the South fea only. But thefe femi-diur- 
nal tides differ from ours, in their return at 
the fame hour, and in their greatefl height be- 
ing only two or three days after the full. We 
fhall fhortly give the reafons of thefe phaeno- 
mena, inexplicable by the lunar fyflem. 

R 2 We 
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In the two following obfervations we (hall 
trace thefe northern tides of the fouthern ocean, 
obferved in the month of April, and find them 
become ftronger in the month of May, in higher 
latitudes, and on the fame coaft; and ftill ftronger 
in June, which cannot in any meafure be 
afcribed to the courfe of the moon, which is then 
pafling in the fouthern hemifphere ; but to the 
effeft of the fun, which at that time is in its 
northern traft, and every day gives additional 
heat to the north pole, whofe fufion increafes 
with the increafing power of that planet. Be- 
fides, the direfl:ion of thefe tides from the north 
towards the line, added to other circumftances, 
will plainly prove their fource to be at the pole. 

At the mouth of Cook's River, in America, 
in lat. bT" 5l'N. Capt. Cook fays, in May 
1778, "we here obferved a very ftrong tide, 
" which, without the harbour, fet to the fouth- 
^^ ward. It was the making of the ebb, which 
" ran. from three to four miles an hour, and it 
^' was low water at ten o'clock. The tide 
" carried with it, out of the river's* mouth, a 
" great number of dalgues marines, or , 

" and of floating wood. The water was thick, 
" like that of rivers ; but we were principally 
" induced to purfue our route, from finding the 

" river. 
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" river, at low water, as fait as the fea. The 
" flood ran three miles per hour, and till four in 
^* the afternoon." Having gone up this opening 
to a place where it was only four leagues over, 
Capt.Cook fays, on the SOthof May, 1778, "the 
" tide had wonderful force and fwiftnefs, and 
" was alarming to us, who did not know whether 
" the agitation of the " waters wiis owing to 
" the ftrength of the tide only, or to the 
** fea running againft rocks and fand banks. 
^' We remained at an anchor during the ebb, 
f' which ran nearly five miles an hour ; as yet . 
" we found the ftream, at high and at low 
" water, equally fait, and at both times as 
" much fo, as that of the ocean. We foon 
*^ had fymptoms which afRired us we were 
^^ pulhing up a river. The water towards 
" the laft of the ebb, was much frefher than 
" that tafted before, I am convinced we were 
" in a great river, and not in a ftraight, com- 
" municating with the feas of the north." 

That which Capt. Cook calls the entrance, 
and which fince has received the name of Cook's 
River, is, by its courfe, and by its brackifh 
waters, neither a flraight nor a river, but a 
real northern fluice, by which the fufions of the 

polar 
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polar ice are vented into the ocean. Similar 
outlets are found in the bottom of Hudfon's 
Bay. Ellis was deceived by them, and took 
them for ftraights, communicating from the 
North to the South fca. To raife the 
doubts exifting on this fubjeft, Capt. Cook 
made fimilar experiments to the northward of 
the coaft of California ; and adds, in June 1778, 
" when we had reached the Bay, the flood 
" fet with ftrength into Turnagain River, and 
" the ebb had ftill ftronger force. The fea fell 
^' twenty feet while we were at an anchor." 

That which Capt. Cook calls the ebb, feems 
to me the flood, for it was more violent and 
rapid than what he ftiles the flood; the laft 
generally produces a bar, which the firft does 
not. 

Capt. Cook, trufling to the received opinion, 
that the caufe of the tides lay between the 
tropics, could not accuflom himfelf to confider 
this flood, which proceeded interiorly from the 
land, as an abfolute tide ; yet, on the oppofite 
fide of this very continent, I mean in the bot- 
tom of Hudfon's Bay, the flood comes from 
the weft, that is, from the interior land. 

The 
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The following paffage is taken from the 
introduftion to the third of Captain Cook's 
voyages. 

" Capt. Middleton, in a voyage to Hudfon's 
"Bay, in 1741 and 1742, found, between the 
"65th and 66th degree of latitude, a very 
" large opening to the weftward, into which 
" he puftied with his (hips. Having often 
" examined the tides, and endeavoured for 
" three weeks to difcover the nature and 
" interior direftion of the opening, he found 
" that the flood always came from the weft, 
** and that he was in a great river, which he 
" named Wager." 

" Mr. Dobbs refufed to admit the accuracy, or 
" rather the fidelity of thefe details. He affirmed, 
" that Middleton*s River is a ftraight, and not 
" a river of frefh water ; and that if Middleton 
"had carefully examined it, he had found a 
" a paffage to the weftern American ocean. 
" The little fuccefs, then, of the expedition did 
" but furnifh Mr. Dobbs with further argu- 
" ments for once more attempting that paffage ; 
" and having by aft of Parliament procured 
" a recompence of 20,0001. for this difcovery, 
" he prevailed on a company of merchants to 

fit 
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•* fit out the Dobbs and California. It was ex- 
** pefted thefe fhips would effeft a paflage to 
" the Pacific ocean^ by the opening difcovered 
*^ in Middleton's voyage, and on which it was 
*' fuppofed that navigator, in his report, had 
*' deceived the public/' 

" This expedition was not more fuccefsful 
'* than the former. It is known that the voyage 
" of the Dobbs and California, tended to efta- 
" blifli, and not to invalidate, Middleton*s affer- 
" tions. It was found that the opening was 
*^ but a river of frefh water, and afcertained to 
*' what extent it was navigable to the weft- 
" ward."* 

Thus, then, Wager*s River produces a real 
tide from the weft, becaufe it is one of the 
fluices which leads from the north into the At- 
lantic ocean. It is then evident, that the 
Great, or Cook's River, produces a real tide 
from the eaft, becaufe it is alfo one of the 
northern fluices into the fouthem fea. 

Befides the rapidity and the rife of the tides 
in Cook's River, fimilar to thofe in the bottom 

♦ Mr. Ellis, whom I have fo often quoted, went ofi 
this difcoveiy, and wrote the account of it. 

of 
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bf Hudfon's Bay, and in theftraights of Waigats, 
&c ; the diminution of their faltnefs, and their 
general direftion towards the Line, prove that 
in fummer they are equally formed in the north 
of the Pacific ocean, and in the north of the 
Atlantic ocean, by the fufionofice furrounding 
that pole. 

In the profecution of Capt. Cook's voyages 
by Capt. Clark, we (hall find two other ob- 
fervations on the tides, which are not re- 
folvable by the lunar fyftem. 

At the obfervatory in the Bay of Karaca- 
kooa, at the Sandwich Iflands, in lat. 19^ 28' N. 
long. 204 E, Capt. Cook, in May 1779, fays, 
" the tides are very regular -, the flood and 
'^ the ebb are of fix hours. The flood comes 
" from the eaft, and it is high water at full 
" and change, at 3 hours and 45 minutes of 
^' apparent time.'* 

At the village of St. Peter and St. Paul, in 
Kamtfchatka, lat. 53^ 38' N. long. 158^43' E. 
Capt. Clarke, in Oftober 1779, fays, " it was 
" high water, at full and change, at 4 h. 36 
" mins and its highefl: rife was of 5 feet 8 
S " inches 5 



( 130) 

*' inches; the tides are of 12 hours, and very 
^^ regular." 

Capt. Clarke, like Capt. Cook, perfuaded 
of the moon's attraftion in the torrid zone, 
in vain attempts reconciling the irregular pha- 
fbs of that planet, to the regularity of the tideg, 
which take place at fixed hours in the South 
fea ; and other their phaenomena. Mr. Wales, 
on this fubjeft, confeffes the inefficiency of the 
Newtonian {yftem. He (ays, in the introduo 
tion to the laff of Cook's Voyages, " the 
^* obfervations, on the rife and periods of the 
'^ tides, are, in thefe voyages, in great number, 
^i and produce ufeful and important details 
" Among thefe obfervations, fome very curi- 
*^ ous and unexpefited circumflances prefented 
^* themfelves. It wiH be here fufHcient tp 
f* notice the very little rife of the tides in the 
** middle of the Pacific ocean. We found it 
" two-thirds lefs than theory and calculation 
" taught us to expe£l it." 

Tlie followers of Newton's fyflem would be 
flill more embarraffed were they called upoflf 
clearly to explain, why there are two tides of 
fix hours in the Atlantic ocea© ? Why there h 

onljr 
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oiily one of twelve hours in the fouthem pan of 
the South fea, as at Otahelte ; on the coaft of 
New Holland ; on that of New Britain ; at 
the ifle of Maffafuero, &c. ? and why, in the 
northern parts of the South fea, the two tides 
of fix hours daily reappear ; of equal duration 
at the Sandwich Iflands ; of unequal duration 
at Nootka, on the coaft of America ? and why 
in the fame latitude, at Kamfchatka, on the 
coaft of Afia, returned to a fmgle tide of twelve 
hours ? 

I' could cite others ftill more extraordinary. 
Thefe numerous and charafteriftic irregularities 
between the motion of the tides, and the courfe 
of the moon, few of which, however, were 
known to Newton, obliged him to acknow* 
ledge, as I have before mentioned, " that there 
*^ muft be, in the periodic return of the tides, 
*' fome further mixed caufe, as yet undif- 
" covered."* 

This further, mixed, and as yet undifcovered 
c^ufe, is the fufion of the ice at thie. poles, 
which in winter have from five to fix thoufand 
leagues in circumference, and at moft from 
two to three thoufand in their fummer. Thefe 
S 2 bodies 

♦ Philofophic dc Newton, chap. a8« by Voltaire^ 
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bodies of ice being alternately melted, and 
ftreamed into tha> ocean, produce all the 
phaenomena. If in our fummer there are, in 
the Atlantic ocean, two tides in each day, it 
proceeds from the alternate fufion of the two 
continents, the new and the old, which ap- 
j^roach each other towards the north. One 
of thefe during the day, and the other during 
the night, yields the waters of its ice, melted 
by the fun, on the eaft and weft fide of the 
pole, which it daily furrounds, - and femi- 
annually heats with its fires. If there is a 
delay of 22 minutes between one tide and the 
next, it is becaufe the cupola, of the pole in 
fufion diminifhes every day, and that its melted 
waters are retarded by the windings of the 
Atlantic canal. If our coafts are alfo vifited 
by two daily tides, during our winter, it is be- 
caufe the fufions of the fouth pole, on their 
entrance into the Atlantic canal, fufFer two 
independant changes of direftion, one at Cape 
Horn, and the other at the Cape of Good 
Hope. I conclude thefe alternate affeftions of 
th^ fouthern fufions render thefe two capes, 
which firft receive its (hock, fo tempeftuous ; 
^nd to (hips paflSngfromthe Atlantic, fodi(ficult 
to double, during the fummer of their pole, 
for they t hen meet the currents ftreaming from 

the 
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the fouth. For this reafon it is very di£. 
ficult to double the Cape of Good Hope, in 
December, January, February, and March, in 
the paffage to India ; and, on the contrary, it 
is eafily paffed during our fummer months, 
becaufe, then, aflifted by the currents of the 
north pole, which flream out of the Atlantic. 
The contrary is experienced in returning from 
India, during our winter months. 

I am induced, from thefe refleftions, to be- 
lieve, that fhips bound to the South fea would 
find lefs difficulty in paffing Cape Horn, in 
its winter, than in its fummer, not being then 
impeded by the currents of the fouth pole 
running into the Atlantic; but, on the con- 
trary, affifted in their paffage by thofe from 
the north pole. I could fupport this opinion 
by the praftice of many fhips. That of Lord 
Anfon may be objefled to me ; but he only 
doubled that Cape in March and April, two 
of the mod tempeftuous months of the year, 
from the general revolution of the atmofphere, 
and of the ocean, which takes place at the 
equinox, when the fun paffes from one hemi- 

fphere to the other. 

Let 
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" Let us; pn the fame principle, explain why 
the tides of the South fea are not fimilar to 
thofe of the Atlantic. The fouth pole has 
not, like the north pole, a double continent, 
.which divides its daily fufions into two ftreams. 
It has not any continent ; it therefore has not 
any canal, in which its waters are retarded, 
and, confequently, they flow immediately into 
the vaft fouthem ocean, forming, on one half 
of the pole, a fucceflion of diverging fluid rays, 
which, like thofe of the fun, perform the cir- 
cle of the pole jn twenty-four hours. When 
one of the rays of this fufion meets with Mi 
ifland, it brings with it a tide of twelve hours, 
th^t is, of an interval equal to that employed 
by the fun, in heating the correfponding 
moiety of the icy cupola, through which the 
meridian of fuch ifland pafles. Such are the 
tides of the ifles of Otaheite, Maflafuero, New 
Holland, New Britain, &c. Each tide con^ 
tinues as long as the fun remains on the ho- 
rizon, and is regular as its courfe. Thus, Athile 
thfe fun vertically, for twelve hours^ heats the 
iflandsof the South fea, it refrefhes them by 
a tide of twelve hour?, which by its horizon- 
tal fires it draws from the ice of the poles, 
Contrary efFefts are often produced by fimilar 
c^fes. 

This 
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This order of the tides is no longer the ianst 
in the northern parts of the fouthem ocea^ 
In that oppofite part of our hemifpherc, tlie 
two continents approach to the northwanL 
During the fummer, they alternately pour into 
the canal, which feparates them, the two femi^ 
diurnal fufions of the north pole, and in winter ^ 
fucceflively receive thofe of the fouth pole, 
each day producing two tides, as in the At* 
lantic ocean -, but, as this canal form^ to 
the northward of the North Pacific ocean, bjr 
the two continents, is very wide below ihc 
55th degree of latitude, or rather ceafcs to 
exift, by the fudden expanfion of America and 
Afia, which there feparate to the eaft and 
weft, it follows that a double tide is felt 
only in the projeftion of the currents if* 
fuing from the northern fliores of thcie con- 
tinents ; fuch as at the Sandwich Ulands, pre- 
cifely fituated at the confluence of thefe two 
currents, and at a proportioned diftance from 
America and Alia, in lat. 21. N. When this 
place is more open to the current of one am- 
tinent than to that of the other, thefe femi- 
diumal tides axe unequal, as they are at the 
entrance of Nootka, on the coaft of America ; 
but when quite out of the influence of the 
one, and totally within that of the other, it re- 

ceives 
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ceives but one tide a day, fimilar to tliat at 
Kamtfchatka on the coaft of Afia; and the 
tide is then of twelve hours, agreeing with the 
aftion of the furl upon one half of the pole, 
whofe fufions are not then fubjeft to any di- 
vifion. 

Hence it appears that two ports may be fitu- 
ated in the fame fea, and imder the fame para- 
lei, the firft having two tides a day, and the 
other but one ; and that the duration of thefe 
tides, whether diurnal or femi-diurnal, equally 
or unequally divided, regular or retarded, are 
always of twelve hours in twenty-four hours, 
that is, of the exa£l interval the futi takes td 
heat the nioiety of the cupola from whence 
they ftream, which cannot be referred to the 
unequal courfe of the fun within the tropics, 
and ftill lefs to that of the mooil, which is fome- 
times but a few hours above the horizon. 

I have, then, by plain, clear, and numerous 
fa£ls, eftablifhed the want of uniformity between 
the tides of feveral feas, and the fuppofed at- 
traftion of the moon on the equator ; ?md, on 
the contrary, their uniformity with the a£tioil 
of the fun on the ice of the poles. ' 
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1 (hall notice, that though the South fea ap^ 
parently prefents no canal to the courfe of the 
polar fufions, from the great fprea^ of America 
and Afia, yet a canal is evidently formed by 
the projeftion of its archipelagos, which are 
fituated relatively to the two continents. It 
is by means of this canal that the Sandwich 
Ifles, which are in the north part of the South 
fea, in lat. 21. are each day fubjeft to two 
tides, by the fufions from America and Afia, 
though the ftraights, which feparate thefe con- 
tinents, are in the 65th degree of north lati- 
tude. Not that thefe iflan,ds and this ftraight 
to the northward are exaftly under the fame 
meridian ; but the Sandwich Iflands are placed 
in a curve, correfponding to the curve of Ame- 
rica, whofe origin would be in the ftraight to 
the northward. This curve might be followed 
to iflands ftill more diftantly fituated in the 
South fea, which receive two tides each day, 
and, as before noticed, would point out the 
current produced by the fufion of America and 
Afia. All iflands are fituated in the middle of 
currents. Taking, then, a bird's eye view of 
the fouth pole, a number of archipelagos are 
obferved, arranged in fpiral direftions, as far 
as the northern hemifphere, which point out 
the current of the South fea, as the projeftion 

T of 
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of the two contments towards the north jmle^ 
exhibits the current of the Atlantic. Thu^ 
^en, the prc^refe of the ocean,from'one jpole to 
the other, is fpiral round the globe, and ffimilar 
io the courfe of the fun witlun the tropics^ 

Thefe obfervations fumifh us with additional 
probabilities on the relative Tnovemei>l!s of the 
iea arid the lun. Not that the chain of iflands^ 
fpirally placed in the South fea, is uninter- 
rupted; but thefe interruptions, in my opinion, 
arife from the imperfeO: ftate of our difcoveries. 
We might, I fancy, extend them much fiir- 
ther, by adapting to the di(covery of other 
iflands, our knowledge of thofe already known. 
Voyages fhould not be made by going firaight 
to the fouth pole, or by failing Tound the 
world in the ffame parallel of latitude, which is 
generally the cafe ; but in following the dSpiral 
fpoken of, and fufficiently pointed out by the 
general current of the ocean. AttentdcMi ihould 
alfo be had to the nautic fruits, which the al- 
temaite currents of the fea regularly convey 
from one ifland to another, and frequently to 
prodigious diftances. 

By thefe plain and natural meanci, the an- 
cient inhabitants of the^fouth of Afia, difcovered 

fo 
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(b rtrnvy lAands in the South ka, where their 
language ns^ cuftoms are ftill to be traced. 
Ihrus^ by trufting to nature, which ok^n direfb 
us better than our knowledge, they landed,, 
without quadrant or chart, among a number 
of iflands, totally unknown to them. 

Speaking of the Atlantic hemifphere, and 
on the fubje£l of Columbus, who was near 
foundering oh his firft return from Ame- 
rica, we find he put the narrative of his dif- 
cpveries into a calk, and con^mitted it to the 
fea. On this fubjeft I faid, a mere glife bottle 
could pieferve it for centuries on the furface 
of the ocean, and carry it more than once 
from pole to pole. This experiment has, of 
late, been partly realized on the coafts of 
Europe,* and is thus reported in the French 
JVIercuryt of Saturday, Jan. 12,, 17&8.— "In 

"the 

f I recommend it to thofe who intereft theinfelves in the 
progrefs of natural hiftory, to repeat this experiment, 
in itfidf fo eafy and fo cheap. By fitting^ the bottle with 
^n upright rod, and faftening to it a piece of linen, or 
fome feathers, it would be difcovered at a confiderablo 
diflance. The bottles (hould be twilled round with line, to 
prevent their being broken when thrown upon the (hore, 
to which, fooner or }ater, the currents would convey 
T 2 them* 

t No* »f page 949 8^* Political pitrt. 
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" the month of May of this year, fome fifher* 
*' men of Arromanches, near Bayeux, found in 
" the open fea a little bottle, well corked ; and 

" impatient 

them. Thcfe trials, fo apparently trifling, may become 
of the greatefl importance to mariners. They may ferve 
to difcover the dire6lion and velocity of currents, in a 
manner much more extenfive and certain than by the 
log, • or by boats. The laft method, though often prac- 
tifed by the celebrated Cook, can only give the relative 
velocity of the (hip and the boat, and not the intrinfic 
velocity of the current. In (hort, thefe trials, however 
uncertain, may afTift mariners in conveying information 
to their friends, at great diflances from the land, or pro- 
cure them fupplies, if wrecked upon fome defart idand. 

We do not fufficiently confide in nature ; in preference 
to bottles, we might ufe the cocoa-nut, which often lands 
five or fix hundred leagues from its native (hore, and ap- 
pears formed for pafling the feas. It is preferved from 
violence by a coat, which in the fwell of the fruit is from 
one to two inches thick, and increafes to three or four 
inches at the ends. This coat is a fmooth and tough 
membrane, on which letters may eafily be etched. 

Similar refources may alfo be found among amphibious 
animals, fuch as turtles, which are conveyed to great dif- 
tances by means of the currents. I have read in the hif- 
tory of China, that one of its ancient Kings, attended by 
a great body of people, perceived a turtle coming out of 
the fea, on whofe back laws were written, which at this 

day' 
♦ Sec Faulkner's Marine Diftionaiy. 
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•' impatient to know what it contained, they 
*^ broke it : — within was a letter, whofe addrefs 
*' they did not underftand, being written in 
^^ Englifh. They took it to the Judge of the 
** Admiralty Court,who lodged it in his office. It 
*^ was addreffed to an Englifli lady. The Judge 
"took the neceflary fteps for her receiving the 
*^ letter ; and her hufband (a gentleman known 
*^ in England for his efteemed literary produc- 
'* tions) wrote to the Judge in terms of fincere 
" obligation ; and informed him that the letter in 
" queftion came from his brother in-law on his 

day arc the foundation of their empire. Probably, this 
legiflator had profited of that animars cuftom, 'which 
comes on (hore to examine the fpot on which it in- 
tends to depofit its eggs, and wrote upon it$ back the laws 
he wifhcd to eftablifli ; and that the next day he made 
the fame examination, and in the fame place, where the 
turtle did not fail returning to lay its eggs ; thus pene- 
trating this fimple multitude with the higheft refpeft 
for laws which proceeded from the ocean, and with 
aftonifhment at the wonderful tablets on which they 
were written. 

Sea birds will furnifti more fpeedy modes of commu- 
nication, their flight being very rapid ; and in defart places 
they are' fo familiar as to be taken by hand ; a note may 
be faftened to them, with fome confpicuous mark, being 
attentive to chufe thofe which travel at different feafons, 
and yifit different fhores ; and the fame of birds of pafTage, 
fuch as the wood pigeon*^ 

*^ paffage 
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^ paffage to the Eaft Indies. He wiihed to give 
*' his fitter fi>me account of himfelf, and a flrip 
" which he faw in the Bay of Bifcay, and feem-. 
** ed to Ke fteering for England, induced him to 
"write y he expected to have got near her, but 
** not haying done fo, he hit upon the expedi- 
•* ent of putting his letter into st bofetle^ and 
^ trufting it tp tKe fea." 

By way of verifying this fajft^ I wrote to 
a lady of ray acquaintance ia Normasady, re-^ 
quelling her to aflt the Judge o£ the Admi^ 
ralty of Arromanches, for fome accounts I 
wanted from England, The following anfwer 
was written by the Judge, and dated the 24th 
^ February, 17S.8, 

^*The bottle was fo«nd fiac mites at fea, to 
the right of the province of Arromanehe^, 
Tivhich is nearly two leagues N. E. of the 
town of Bayeux, on the 9th of May 1787, and 
was depofited at the Admiralty the iQth of 
that month. 

« Mr. Elphinflon, hufband to the lady, to 
whom the letter was directed, obferved, that 
from its date it was bottled the 17th of Au- 
guft, 1786, in lat. 45° 10' N. long. 10^ 5^ ' W, 

The 
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The veffel was a pacquet, bound to Bengal^ 
called the Intelligence, and commanded by 
jpapt. Linilon. 

(Signed) 

Phillipe de De^lleville." 



The parifti of Arromanciies is about 1 deg. of 
iengitude, weft -of the meridian of Greenwich, 
•and in lat. 49^ o' N. ; the bottle theii, thrown 
into the fea, in long. 10^ 56' W. and lat. 45^ 
10' N. traverfed about 10 degrees of longi- 
tude (which in that parallel have nearly 17 
Jeagues to a degree), that is, 1*70 leagues to 
Ahe :eaftward. It alfo came 4'-degrees to the 
morthward, having been taken up two lesigues 
►north of .Arromanches, that is, in lat. 49^^ 10' 
which gives 100 leagues of northing, and 270 
leagues for its whole traverfe. It was 266 '' 
Klays in this pdffage, from the 17 th Auguft 
1786, to the 9th of May 1787, which is not 
one league a day. lliis rate of going is cer- 
tainly not equal .to that with which the wreck 
jof'the battle-ofOftend travelled to the Azores, 
*whieh madeniore than thirty-five leagues a 
-day, 'Jhe leader might obj©£l .to ithe ftate- 

ment 
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ment given on that fubjeft by Rennefort, 
and to the deduftions I have infered from 
it, on the velocity of the general current 
of the ocean, did I not otherwife eftablifh 
it by various nautic proofs ; and were not 
the journals of navigators replete with fimi- 
lar circumftances, which prove that the cur- 
rents and the tides frequently carry veffels 
three or four miles an hour, and even run 
with the fwiftnefs of Unices, making eight 
or ten leagues an hour, in the vicinity of the 
fufing pole. But I may alfo affert that the 
flownefs with which the letter travelled from 
the entrance of the Bay of Bifcay to the 
coafts of Normandy, is another proof of the 
exiftence and velocity of the alternate and 
femi-annual current of the Atlantic, wMch has 
been hitherto mifunderftood ; and which I 
aflimilate to that of the Indian ocean, and 
refer to the fame caufe. 

By confulting the chart, it is evident the 
fpot where the bottle was thrown into the 
fea is more than eighty leagues from the con- 
tinent, and precifely in the projeftion of mid- 
channel, where an arm of the general Atlan- 
tic current pafTes, and in fummer conveyed thfe 
wreck of the battle of Oftend, as far as the 

Azores, 
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Azores. But the current alfo fet to the fouth- 
ward, when the Englifh paffenger committed 
his letter to the fea, which it appears he did 
pn the 17 th of Auguft, that is, in the fummer 
pf our pole, when its fufipns are dreaming to 
the fouthward. The bottle, then, travelled a^ 
far as th^ Azores, and probably further, during 
the end of Auguft and the whole of Septem- 
ber 5 until brought back, by the revolution of 
the equinox, which returns thje Atlantic cur- 
pnt, by the fufion of the fouth pole. 

Jts return, then, muft onjy be computed 
from the month of Oftober, at which time I 
jfuppofe it in the vicijiity of the Line, where it 
received the influence pf the foutfe pole, which 
is only felt in our hemifphere towards the 
month of December. At this time the cur- 
rent of the Atlantic, which fets to the north- 
ward, being the fam-^ with that of our tides, 
the bottle might eafily be neared to our fliores, 
§nd expofed tp great delays, by rivers croffing 
its cpurfe, where they fall into the fea, but 
i::hiefly by the reaction of the tides ; for if 
the flood fets to the northward, the ebb, of 
ppnfequence, checks to the fouthward/ 

U It 
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It IS, then, neceflary to make fuch expert- 
ments in the open fea, and to take efpecial^ 
notice of the current of the ocean, to avoid 
fending letters to the fouth, which were in- 
tended for the north. During- the feafon in 
which the current is not favourable, the tides, 
which run in oppofite direflions, may be 
brought into ufe ; but fubjefl: to the incon- 
venient delays I have juft noticed. 

The tides, in their flood and their ebb, afe 
in perfect conformity with the general currents 
of the ocean, and with thecourfe of the fun. 
They flow for twelve hours in the day, whether 
they are again divided into two tides of fixr 
hour*, by the fufions of the two continents, a$ 
in the northern hemifphere ; or, whether they 
continue for twelve hours, as in the fouthem he* 
mifphere. Thus alfo the general current of 
each pole continues for fix months in the year. 
The tides, then, which uniformly flow for 
twelve hours, are in duration, equal to the 
time employed by the fun, in heating one half 
of the polar circle, from whence they proceed ; 
that is, of half a day ; and the general current, 
which iflues from that pole, iireams for ex- 
aftly the fame length of time, which the fun 

employs 
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employs in heating that hemifphere, that is, 
for half a year. But as the tides, which are 
merely polar fufions of half a day, have an 
ebb equal to their flood, that is, of twelve 
hours ^ fo the general currents, which are 
femi-annual fufions of one entire pole, have 
a reflux equal to their flux, that is, of fix 
months, when the fun brings thofe of the op- 
pofite pole into aftivity. 

If circumftances permitted, I could fliow 
how thefe general currents, which ate thd 
fecondary caufes of the tides, fometimes ad-^ 
vance our navigators, and fometimes retard 
them, according to the feafon of the poles. 
I fhould find a multiplicity of proofs, in the 
voyages made round the world ; among others-, 
in the fecond and third of Capt. Gook. Thefe 
currents often occafion the greateft delays to 
fhips approaching the land, — as in the inftance 
of Capt. Cook, who left the illand of Ota- 
heite in December 1777, to profecute his dif- 
coveries to the northward; 6n his paflage 
he difcovered the Sandwich Iflands, where 
he landed without delay, the currents of the 
fouth pole being then favourable to him ; but 
when in the fame feafon he returned to thefe 
iflands from the north, fo procure refrefhments, 

thifj 
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this ciirrent was fo much againfl: him^ that 
though hp made the land on the 26th Novem- 
ber 1778, he was upwards of fix weeks beat- 
ing againft the wind into anchorage, which 
he only reached the 17th January 1779. It 
appear3s then, that the proper feafpn for 
pafling to iflands higher in latitucje, is during 
their winter, being then aflifted by the 
currents of the oppofite hemifphere; ancj 
is proved by the firft voyage of Captain 
Cook Xq the Sandwich lilands ^ -r- the re- 
v^rfe of courfe takes place when failing tq 
iHs^ds lefs elevated in latitude, as in thd 
inftauce of Capt. Cook's return. 

Fa^ he it from any mw to taint the re» 
putatjon of Newton, and of thofe who have 
moved iii his ways. If they have occ^- 
fipnaUy induced us into error, they have 
uniformly contributed to enlarge i\\e humap 
miad i but fuch is th^ order of our exUlence, 
thi^t ^ach individual may have reference to 
mature; her intelligence enlightens every ea- 
p^ity ; and the contemplation of her works, 
in efts^blifl^ fyftenas, is but accepting the opi- 
ilipn of m^H. 
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St. Pierre, throughout the whole of his 
work, differs with many great names, on many 
great fubjefts 3 and confining himfelf to fafts, 
he urges explanation. On the queftion be- 
fore us he direfilly differs with Sir Ifaac Newton, 
referring his opinions to the beft, and lateft 
authorities. 

The world is every year more equal to afcer- 
, tain exifling fa£ts, on which all fcience mufl 
ultimately depend. Navigation, fince Sir Ifaac 
Newton^s time, has taken its utmofl range, 
and difcoveries are pufhed with fo much vigor, 
that nautic fyflems are either maintained or 
refuted by numberlefs obfervations. It is very 
well known to a commonly intelligent mariner, 
that the laws of attraftion will not hold 
good in the various calculations made on 
the fubjeft of tides, and that reference mufl 
X 2 at 
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at all times be had ta the pofition of head 
lands, deep bays, great rivers, fand banks, 
&c. &c ; and even after fuch obfervations, 
the tides are ftfl fubjeft to winds and land 
floods. Upon getting at any confiderable dif- 
tance from the (hores of the continent, it is 
found very difficult to afcertain the velocity 
of the current, becaufe, it is not poflible to 
argue from any fixed point. The fea is top 
deep to anchor a (hip, and between a veffel, 
and a boat, and a calk, we are only able to 
get at relative velocity. When failing weft, 
by attending to the daily obifervations, fup- 
pofing them pot to be interrupted, we may, 
by correfting the error of the reckoning, eC- 
timate a mean current ; but this again de- 
pends on crofling the aftual current at right 
angles, for if that be deviated from, the cal- 
culation becomes totally unfounded. That 
fuch currents exift, is needlefs to attempt 
proving ; for it Is felf-evident, that if the fea 
is in motion, in the whole extent of the con- 
tinents we are acquainted with, the ocean 
muft alfo have its portion of movement ; but 
it docs not follow it muft have the fame. 1 
am not abotit to add any arguments againft 
the received opinion of the moon's influence ; 
t only wifti to clear my own mind of (enti- 

ments 
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ments, which I have recchred more upoa 
autkoritj than convidion ; and to- lay the 
foundation of my opinions in evidence. 

Upon firft reading St. Pierre, I was ftruck to 
<convi6lion with the truitb of hi^ reafoning ; and 
1 made inquiry of perfoiiis, who I hoped would 
|;iye me more infight into the fub^ed than I 
allowed myfclf to poffefs ; and I found that 
St. Pierre was treated as ^ yiiionary i I could 
not give up my conviftion, though I certainly 
did my confidence, conceiving the author 
might, perhaps, be more ingenious than in- 
genuous, till reading him again and again, I 
determined to tranflate him, as the fureft mode 
of detedting the vifionary, and when I had 
compleated the whple theory of tides, I found 
aiyfelf as great a vifionary as St. Pierre. 

*^ From the cradle to the grave," wp are per- 
petually induced to acknowledge, that nothing 
is ordered by Infinite Wifdom, without a fixed, 
though not perhaps an evident intention. The 
pofition, then, of the continents, and, in ge- 
neral, the partition of land and waters, on the 
globe, muft neceffarily have reference to fome 
objcft, and upon St. Pierre's theory, one of 
thofe objects prefcnts itfelf to our refle6Uon. 

I 
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I mean that of guiding the fufions of the cu- 
polas from pole to pole, and enforcing them 
to perform the circuit of the world. 

The north pole is furrounded by water, and 
that water is again inclofed by land, between 
the 80th and 85th degree of latitude, having 
only two outlets for the fufions of the pole, the 
one between Europe and America, and the 
other between America and Afia; of thefe 
two, the firft is confiderably the largeft, and of 
courfe vents the greater body of water. 

The globe, confidered in a birds-eye view* 
from the north pole towards the fouth, is di- 
vided into two projecting continents, for in this 
divifion I adopt the partition of nature, not 
that of geographers. I confider Europe, Afia, 
and Africa, as one continent, the two Ame- 
ricas as a fecond continent, — vraters then 
iffuing from the north pole, can only find their 
way down the Atlantic canal, or into the fouth 
fea, by Behring's Straights. 

Thefe continents prefent us with a fucceffion 
of lakes. — ^The firft furrounding the north pole, 
with two outlets i the next called the North 
Atlantic Ocean, with one outlet towards the 

equator, — 
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equator, — ^the other called the South Atlantic 
Ocean — the fourth called the Indian Ocean — . 
the fifth called the Great South Sea — and thefe 
again fubdivided into many leffer lakes. 

The firft of the two continents projefts from 
the ^orth pole> to the 34th degree of fouth lati- 
tude; and the bearing of the compafs from the 
weftermoft cape of the coaft of Guinea to the 
Cape of Good Hope, is nearly N, W. and S. E, 

The fecond continent projefts from the north 
pole to the 55 th degree of fouth latitude, and 
the bearing of the compafs from Cape St. Au- 
guftine to Terra del Fuego, is nearly N. £• 
and S. W. 

The moft weftern projeftion of the firft con- 
tinent, is about Cape de Verd, in nearly 12® 
north. 

The moft eaftem projection of the fecond 
continent, is near Cape St. Roque, or St. Au- 
guftine, in about 5*^ S. 

But as Cape de Verd lies confidcrably to the 
northward of the line, and Cape St. Auguftinc 
to the fouthward> it is evident that a current 

from 
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-Srom the nortii pale, arfrng at tihofe capes, muft 
between them, neceffarily deviate from its firft di- 
reftion, and acquire one paraHd to them. 
By examining the chart of the world, we find that 
immediately to the fouthward of the Cape de 
Verd, the continent of Africa opens into a large 
gulph,admittingand jEsu^'oringthis enforced direc«- 
tion ; and4hatthe Cape t>f Grood Hope liesexaftly 
in the parallel mentioned, direi&ing the cur- 
rents to nhe^uf hward of Africa. 

it milft be 'Temenibered, that, during the 
fufionof the <noirth pole, the fbuth pole is ac- 
cumulating ice, and does fo in winter to the 
es* 'degree of latitude; fo that from the fouth 
pole, to the extremity of the cupola, we muft 
admit of a folid continent of ice, occupying 
four and twenty Agrees of themeridian. 

If then we follow the current, guided be- 
tween America and Africa, into a S. E. direc- 
rtron, iweifhall fmd^thattupon>nieefing the wa- 
fers fouth of 'theiCape^of Good Mope, it will 
communicate and receive a 'N. -E. direSlion ; 
the angle of refra6lion being equal to the angle 
ufancidonioe.. 
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The monfoon then feems clearly to follow 
this principle. 

Is it alked, why the current do^s not in part 
take to the S. W.? Thefeafon to me feems felf 
levident — Cape Horn projefting to the 55th 
degree of fouth latitude, and the cupola rifing 
to the 65th degree (fuppofing it no higher), 
this paftage, compared to that between be- 
the Cape of Good Hope and the cupola, is in 
Reality reduced to a ftraight ; and the Waters to 
the eaftward of Cape Horn, being but in- 
termittetitly imjpelled by the parent ftream, 
which is direfted S. E. are only endued with 
fufficient movement to create the tides on the 
toafts of America, and to replace the waters 
abforbed by the freezing pole. 

Before we leave the Atlantic feas, let \x$ 
confider the purport of the Gulph of Mexico. 

The excefs of water which is unable to pafs 
the ftraights of America and Africa, is in part 
turned to the north in a counter current, or 
eddy, on the fhores of the firft continent; and 
in part takes a weftera diredlion towards the 
windward or Carribee Iflatids. — ^ITiefe iilands 
are placed nbrthaiid fouth^ and by that po- 
Y fition 
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fition check the regularity, but iacreale the vefo- 
city of the current, whichwhen again in the open 
fea, to leeward of Saba, St. Euftatia, St. Kitt's,, 
Mont(errat, and Guadaloupe, depofits the fedi- 
ment acquired among the iflands, and forms 
the Bank of Aves, which probably is in con- 
tinual increafe. 

But beyond the Carribees, we find iflands of 
totally different (hape amd pofition — Porto 
Rico, Hifpaniola, Jamaica aod Cuba, lay 
longitudinally, and direfl: the current to the 
weftward, between their fouthem fhorea and 
the north coaft of the Spaniflx main. 

It is alfo here to be obferved, that the paf- 
fages between thefe iflanda are very neceffary, 
not to navigation only, but to the furrounding 
fliores, as outlets, fliould the current grow 
firongser than u£ual,. ox as inlets, fl^auld .it 
weaken. 

Proceeding to. the weftward, we muft next 
^tewi> to the great bafon or refervolc of 
Miexipo^ apparcQfcly proportioned, to the quajv 
tity of watier it is, to receive. — ^The firft great 
fe:ature we findi i§ tJie peninfula, of Yucatap,. 
proj§£Ung. nearly north,, and fprining a* ftraight 

between 
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between Cape Catoche and Cape Antonio; 
Cape Catoche is rather to the fouthward of 
Cape Antonio, and confequently direfts the 
current to the weft ward of north. — But the 
gulph being in itfelf a ftationary water, is only 
afFefted by the rivers which fall into it, and by 
the impelling power of the current, which 
forces itfelf round Cape Antonio, between 
the Keys and Cuba ; being again turned north 
by the pofition of the great bank of the Baha- 
mas, and joined by a branch of the general cur- 
rent, which took to the northward of Porto 
Rico, Hifpaniola and Cuba, and re-unites it- 
felf with the parent current between the Pan 
af Matanzas and the Bahamas. 

Hence, the current prufliing north, takes the 
name of the Gulph Stream, and direfted by 
the coafts of Americ?. and Newfoundland, falls 
Egain into the pplar fufion. 

The fame mode of reafoning is evidently 
jrpplieable in a lefs extenfive degree to the 
Gulph of Guinea,- during the fufions of the 
fouth pole. 

' We muft now proceed t^o the Indiani ihon- 

toon, which was obferved fetting to the K. E. 

Y 2 Having 
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Having pafled the Indian feas, and running 
between China and New Holland, its velocity 
is there increafed by being iffued through the 
Straights of Sunda, but efpecially through 
Endeavour Straights, and according to St. 
Pierre, it reaches the Pacific ocean, fometime 
in May. — But the fufion of the north pole 
having been in procefs, from the month of 
March, the Straights of Behring have for 
three months been venting their columns of 
water, to which muft be added the progreflive 
northern fufions of the continents of Afia and 
America, enclofing the Pacific ocean, and 
difcharging themfelves immediately into it. — 
Thefe fucceflive and united caufes muft necef- 
farily impel the Pacific fufions to the fouth- 
ward, and meeting the monfoon current, run- 
ning into that ocean, between New flollan^ 
and China, will naturally cpmbine their di- 
reftions, forming a diagonal towards Cape 
Horn, and pafs the ftraights between the 
pape in 55 fouth, and the cupola of ice in 65 
fouth, aqd join the parent current, having nearly 
made the circuit of the globe, tetvyeen th? 
months of March and July. 

A branch of thf N. E. monfoon, runs to the 
fouthward of New Holland, and meets the 

northern 
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northern current which took through Endea- 
vour Straights, fomewhere about New Zea- 
land; for we find that Sumatra lies N.W. 
and S. E. flopping the courfe of the N. E. . 
monfoon, and inclining it partly to the northward 
of Sumatra into the Bay of Bengal, and partly 
through the Straights of Sunda, but chiefly 
through Endeavour Straights, the iflands of 
Java, Combava, Flores, Timor, &c. to the 
eaflward of Sumatra, lying longitudinally. — 
But the ifland of Papua, or New Guinea, 
lying S. E. by E. and N. W. by W. inclines the 
current to the S. E. interfering the current 
which paff*ed to the Touthward of New Hol- 
land, fomewhere about New Zealand. It is 
alfo to be noticed that the Gulph of Carpen- 
taria (like thofe of Mexico and Guinea),, is 
fltuated to receive the excefs of waters which 
do not pafs through Endeavour Straights. 

The fufions of the fouth pole are confider- 
ably greater than thofe of the north pole, as 
St. Pierre has noticed — but their direftion, at 
firft fight, is not quite fo apparent, becaufe 
not fo reflrained as thofe of the oppofite he- 
mifphere. But confidering the effeft of the 
fufion of the fouth pole upon a globe (which 
13 the only fair and certain way of judging), I 

fancy 
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fancy we fliaH foon trace them to the channels 
before alluded to, though proceeding in a con- 
trary courfe. 

When the fouth pole begins to fufe, it will 
appear that Cape Horn projecting fo far to* 
wards the fouthem cupola, mud of neceffit^ 
divide the ifluing waters into two major and 
many fmaller currents; the firft of the miajor 
currents taking due north, between Cape 
Horn and the Cape of Good Hope ; and the 
fecond to the weftward of Cape Horn. 

That taking due north, between Cape Hortj 
and the Cape of Good Hope, will foon find 
itfelf fimilarly circumftanced with its oppofite 
northern current ; for being confined between 
America and Africa, it will pufh through into 
the Atlantic, and impel it to the northwaixJ, 
along the coafts of Africa and Europe; a 
branch will naturally take the couvfe of the 
Weil iiidies, and &ipp]^ the gulph ftream. 

ITfte excefe of the firft current will return SLW. 
along the coaft of Brazil to the Straights of 
Magellan, and eaft into the Gulph of GuiAess 
whi^h appeaira to be a fmallef gul^ of Mexi^ 
CO, a$ intended for a finaHer objefil, that of 

carrying 
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tarrying off the excefs of waters, without r^- 
conveying them to their fource at the fouth 
pole. 

The current taking to the weftard of Cape 
Horn, will neceflarily go to the northward, till 
the weight of the monfoon partly direffts it to 
,the wcftward, and fets it through Endeavour 
,Straights, &e. there commencing the eaftern 
monfooB, and running: round the Cape of 
Good Hope, joms the current firft alludierd 40, 
which paffes north bet^eetf the (bored ef 
America and AMcs,. 

Thepofitionof New Holland nmft ccrtaiflly 
4«ttti»aitte the weftenxmonfoon, the waters being 
not oniy propelled between it and- China, by 
ikic winds, firoaa the eaft, but disawn from 
thence tewaixk the Ciaipe of Good Hope, to 
ftipply the? conftant dnaih towards the north, 
which takes, place betvuewi Africa and^ Ame-* 
rica, ijBt ^ diijeOioii fw tfce oppofite and frecs?- 
ing pole. 

Thft:foutfeicape of Vat> Ciemao^s. Land, in 
New Holland, is fituated fomething like Cape 
Horn, and divides the fufion of the fouth pole, 
which^yields aaontire cifde-of fucceflively pro- 
jected 
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jfefted fufions, into two leffer currents, thie on* 
•following the eaftern ftiores of New Zealand, 
till it falls into the major current, pafling be- 
tween New Holland, and China ; the other go- 
ing to the weftward of New Holland, and iKo 
joining the weft^m monfoon. 

I truft then I have, without forcing fa£i^, 
'Accounted for the prominent features of thfe 
globe — time only will give us more infight 
into the leffer. Indeed I cannot but hope the 
fubjeft may intereft fome of thofe who navigate 
the diftant, as well as the nearer parts of our 
globe; I muft obferve, that St. Pierre is per- 
fe£Uy aware his theory is in its infancy, and, 
I believe, would fay^ with my Lord Boling- 
broke*, that " It has been the pride and folly 
** of men of all ages, to impofe compleat 
" fyftems on the worlds whereas all human 
*^ knowledge, in its utmoft extent, is deficient, 
" and a fyftem that affefts to be, and that ap- 
** pears to be compleat, is therefore falfe." 

The more indeed we infpeft the globe, the? 
ixiore evidently it appears, that the continent 

and 
• Philofophical Works, Vol XL cff. 4, p. .38 *• 
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knd ^k idUnA^ are fltuated for fuch dire^img 
^rpofe. If any reasons have been adduced 
fo^ tht oi*der in which t^e find them pTaoed, 
it "has be^ my misfortune not to have ^raet 
them in print Or cohverfation ; and, as I bave 
Ij^efc^fe hinted, it is impoffibk to admit them 
fo ordered, ^without xiefigA. 

St. Pierre feeifts uniformly the opponent 
xSf iitifi3fj>ported theory, yet he does *i6t re- 

«< Analogy, man's fui-eft guide below.*' 

I (hould therefore conclude he muft have 
fome general conceptions on the fhape of 
the concave, which contains the waters of 
the ocean. I muft premife that the coiyee- 
t^res i am about to add, are merely given 
as Speculation ; it however is <:ertain, that the 
bottom of the ocean is of very unequal depths -, 
and 'that thofe afcertained by the lead, do net 
cgenerally exceed 250 fathoms. — Beyond a 
certain depth, no man has felt the lead upon 
the ground ; what then is the Ihape of that 
ground, when beyond our reach ? — From the 
Ihore we extend to certain foundings, and 
Z beyond 
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beyond thofe I cannot but imagine th^t the 
fea continues gradually deepening tq its greateft 
depth, fomewhere between the two fliores, 
inclofing it, and . forming a channel within 
a channel, Mke that between fands in an 
extenfive river. If, then, the ftiape of the inner 
channel fliould be . fuch as to anfwer to the 
correfponding fhores, and beyond them to the 
circuitous courfe of the general purrent, we 
fliall ftill more clearly account for |the imme- 
diate courfes into which the fufions are direfled. 
For inftance, if the North Atlantic Ocean, 
fhall be found deepeft in a line fouth from the 
northern fluices — if the South Atlantic Ocean, 
fliall be found deepeft in a line parallel to 
the' Capes St. Auguftine and de Verd, — ^if 
at the Cape of Good Hope, the Author of 
Nature has difpofed of a tongue, advancing 
far fouth towards the fouthem cupola, — if 
another tongue is difpofed with fimilar intent, 
to the fouth of Cape Horn,^ — if the Indian 
Ocean fhall be found deeper between New 
Holland and the Cape of Good Hope, than 
between Sumatra and the northern part of 
Madagafcar ; — if the South fea fhall be found 
deepeft in the dire^ion of Cape Horn and the 
Sandwich iflands, — and if the fame law is dif- 

covered 
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covered in other (ituations relatively placed. It 
will, I imagine, be granted, that the circuitous 
courfe defcribed by the polar fufions, not only 
depends on the vifible works of creation, fo ma- 
nifeftly exhibited in the pofition of the old and 
new world, but in its inyifible difpenfations 
beneath the waters of the fea. — I am not at 
prefent furniflied with fufficient certainties on 
the fubjeft, and (hall therefore content myfelf 
with hazarding an opinion, which, though not 
founded upon fafts, is, to my apprehenfion, 
fupported by analogy. 

To afcertain the truth on this fubjefl, I 
fhould think Mr. Greenftreet's fea gage might 
be very^ ufefully employed. It is the only 
invention of the- kind which appears to me 
fimple and prafiticable ; and does infinite 
credit to the ingenious inventor. An account 
of it is given by Mr. Chamock, in the Re- 
pertory of Arts,* accompanied with a plate, 
jdefcriptive of its fimple machinery. 

I muft add one obfervation upon St. Pierre's 
reafoning with refpe£t to the elliptic form of 

the 

• Vol. II. p. 180, 
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the |K>les. He appears to me efither to mif* 
CMioeive or miftate fjiart of the received ideas 
on thM fubje£l ; I did not^ however, feel my- 
feif at liberty to withold aAy theory connefted 
with that 6f his tides, and have therefore 
printed it, and given his own diagram. 





